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ADVERTISEMENT. 


THE  following  obfervations,  on  the  Animal 
Economy,  are  extracted  from  the  introdu&ion 
to  a work,  publiflied  about  eighteen  months  ago 
at  Paris,  under  the  title  of  Lemons  d'  Anaiamie 
comparee  de  G.  Cuvier.  As  they  appeared  to 
the  Tranllator  to  convey  a more  correfl  idea  of 
the  effential  attributes  of  life,  and  to  afford  a 
more  comprehenhve  view  of  the  relations  that 
fubfift  between  the  different  functions  of  the 
Animal  Economy,  than  any  work  which  he  had 
feen,  he  was  induced,  for  the  reafon  mentioned 
in  the  Dedication,  to  attempt  the  tranflation  of 
them  into  Englilh.  He  has  annexed  a very  few 
Notes  to  the  laft  chapter,  for  the  fake  of  thofe 
who  might  wifh  to  compare  the  arrangement  of 
Cuvier  with  that  of  Linnaeus  ; but,  as  the  tranf- 
lation was  intended  for  the  ufe  of  Students  of 
Phyfiology,  and  not  for  Naturalifts,  he  has  fup- 
preffed  the  fubordinate  divifions  of  Cuvier , and 
omitted  entirely  the  tables  of  genera  which  are 
annexed  to  the  original  work. 

The  Tranllator  has  to  apologife  for  feveral 
Gallicifms  and  other  inaccuracies,  which,  from 
the  hafte  with  which  the  tranflation  was 
originally  executed,  had  infinuated  themfelves 
into  his  verfion,  and  which  efcaped  him  while 
correcting  it  for  the  prefs.  Some  of  thele  inac- 
curacies which  appeared  to  alter  or  obfcure-  the* 
meaning,  he  has  endeavoured  to  correct  in  the 
table  of  Corrigenda,  placed  at  the  end. 

INTRODUCTION 


INTRODUCTION 

TO  THE  STUDY  OF  THE 

ANIMAL  ECONOMY, 


CHAP.  I. 

A General  View  of  the  functions  exercifed  by 

Animals . 

The  idea  of  Life  is  one  of  thofe  vague  and 
obfcure  ideas  fuggefled  to  us  by  the  obfervation 
of  phenomena  that  fucceed  in  regular  and 
correfponding  trains.  Though  unable  to  dif- 
cover  the  nature  of  the  relation  between  thefe 
trains  of  phenomena,  we  are  fatisfied  of  its  ex- 
igence ; and  this  is  fufficient  for  us  to  clafs  them 
together,  and  diftinguilh  them  by  an  appropriate 
term  , which  the  vulgar  miftake  for  the  name 
of  a particular  Agent  or  Principle  ; whereas, 
it  is  merely  a general  expreffion  for  the  pheno- 
mena, that  fuggefted  the  formation  of  the  term. 

Thus,  having  obferved  in  our  own  bodies, 
and  in  many  bodies  analogous  to  our  own  in 
form  and  ftru&ure,  a power  of  refilling,  for 
a certain  period,  the  laws  which  regulate 
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unorganized  bodies,  and  even  of  acting  upon 
other  bodies  in  oppofition  to  thefe  laws,  we 
employ  the  terms  Life , Vitality , Vital  power, 
to  exprefs  thefe  apparent  exceptions  from  the 
ordinary  courfe  of  Nature.  To  affix  an  exadt 
meaning  to  the  terms  Life , Vitality,  and  Vital 
power,  we  muft,  therefore,  determine  exa&ly  in 
what  thefe  exceptions  confift.  Let  us  for  that 
purpofe  confider  the  bodies  in  queftion,  in 
their  active  and  paffive  relations  to  the  reft  of 
Nature. 

Take  for  an  example,  the  Female  form, 
in  the  fulnefs  of  youth  and  health  ; obferve 
that  rounded  and  voluptuous  fwell  of  the 
limbs  ; that  graceful  eafe  in  motion;  that  balmy 
warmth;  thofe  cheeks  tinged  with  the  rofes  of 
health  ; thofe  eyes  beaming  with  love,  or  fpark- 
ling  with  intelligence  ; that  countenance  enliven- 
ed by  wit,  or  animated  by  feeling  ; every  thing 
combined  to  form  an  object  of  fafeination.  A Angle 
inftant  fuffices  to  difpel  the  charm:  often,  without 
an  apparent  caufe,  fenfation  and  motion  ceafe  at 
once ; the  body  lofes  its  warmth  ; the  mufcles 
become  flaccid,  and  difclofe  the  prominent 
angles  of  the  bones  ; the  eyes  lofe  their  Iuftre  ; 
the  lips  and  cheeks  become  livid.  Thefe  are 
but  the  preludes  to  changes  more  hideous. 
The  colour  pafles  fucceflively  to  a blue,  a 
green,  a black ; the  flelh  abforbs  moifture ; 
and  while  one  part  of  it  efcapes  in  peftilential  ex- 
halation? 
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Halations,  the  remaining  part  falls  down  into  a 
putrid,  liquid  mafs.  In  a fhort  time  no  part  of 
the  body  remains,  but  a few  earthy  and  faline 
principles ; its  other  elements  being  aifperfed 
through  air,  or  carried  off  by  water,  to  form 
new  combinations. 

This  decompofition  of  the  body  after  death 
is  the  natural  effedl  of  the  air,  moiflure,  heat, 
and  other  external  powers  ; and  is  occafioned 
by  the  chemical  affinities  of  thefe  agents  for  the 
elementary  or  conftituent  parts  of  the  body. 
Yet,  the  body  when  alive  had  been  furrounded. 
by  the  fame  external  agents,which  had  ex- 
erted upon  it  the  fame  affinities ; fo  that  a fimi- 
lar  decompofition  mull  have  taken  place  during 
its  living  hate,  if  the  elements  compofmg  it  had 
not  been  kept  together  by  a fuperior  force,  that 
ceafed  to  aft  upon  them  at  the  inftant  of  death. 

Of  all  the  phenomena  included  in  the  general 
idea  of  Life,  this  then,  is  one  which  appears  at 
firfl  fight  the  moft  effiential  to  it ; fmce  it  is  in- 
conceivable, that  a living  body  ffiould  continue 
to  exift,  without  the  means  of  refilling  decom- 
pohtion;  and  in  fafl,  we  obferve  this  preferving 
power  exerted  without  int^ruption  to  the  very 
inftant  of  death. 

B ut  farther  attention  to  the  economy  of 
living  bodies  foon  difcovers  to  us,  that  the 
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power,  which  keeps  together  their  elementary 
parts,  in  oppofition  to  the  external  forces  that 
tend  to  decompofe  them,  is  not  confined  to  this 
negative  operation,  but  extends  its  activity  be- 
yond the  boundaries  of  the  living  body.  There 
is  at  leaft  no  reafcn  for  fuppofmg  any  differ- 
ence between  this  preferring  power,  and  that  which 
attra&s  particles  extrinfic  to  the  living  body,  and 
interpofes  them  between  its  integrant  parts ; nor 
is  the  action  by  which  foreign  particles  are  intro- 
duced into  the  living  body  lefs  uninterrupted 
than  that  by  v/hich  its  own  particles  are  ap- 
parently kept  together.  For,  not  only  is  the 
abforption  of  alimentary  matter,  and  its  fub- 
fequent  paffage  into  the  nutritive  fluid,  and  .its 
conveyance  by  the  nutritive  fluid  to  the  different 
parts  of  the  body,  carried  on  with  hardly  any 
interruption,  from  one  meal  to  another ; but 
there  is  a continual  abforption  from  the  furface 
of  the  body,  and  a third  land  of  abforption 
equally  conffant,  depending  on  refpiration.  Thefe 
two  laft  are  indeed  the  only  kinds  of  abforption, 
in  living  beings,  which  are  without  organs 
of  digeffion  ; that  is,  in  plants. 

But,  fince  the  growth  of  living  bodies  is  not 
indefinitely  great,  Nature  having  afligned  to 
them  limits  which  they  cannot  exceed,  they 
muff  neceffarily  lofe  on  the  one  hand  a great 
part  at  leafl  of  what  they  receive  upon  the 
other  ; and  in  fa£t  obfervation  has  fliown,  that 
perfpiration  and  a variety  of  other  means  are 
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continually  abftra&ing  from  them  a part  of  their 
fubftance. 

This  confideration  leads  us  to  modify  our 
original  idea,  with  ' refpedt  to  the  nature  of 
that  power,  by  which  living  bodies  are  pre- 
ferred from  decompofition.  Inftead  of  an  un- 
interrupted union  in  the  fame  particles  of  liv- 
ing matter,  we  difcover  a continual  circulation 
proceeding  without  interruption,  and  yet  fixed 
down  within  certain  limits.  In  this  view  of  living 
bodies  they  may  be  compared  to  fo  many 
eddies  or  whirlpools,  into  which  inanimate  ma- 
terials are  continually  drawn  ; where  they  are 
combined  together  in  various  forms,  detained  for 
a certain  time,  and  applied  to  different  ufes  ; but 
from  which  they  are  at  laft  thrown  out,  and 
reftored  to  the  lawrs  of  unorganized  matter. 

It  is  neceffary  to  add,  that  the  proportion  be- 
tween the  quantity  of  matter  paffing  into  this 
current  and  the  quantity  difcharged  from  it,  is 
liable  to  variations  depending  upon  age  and 
health  ; and  that  the  general  velocity  of  the 
circulation  varies  according  to  the  nature  and 
condition  of  every  living  being. 

It  appears  alfo,  that  life  as  naturally  terminates 
in  death,  as  other  kinds  of  motion  in  reft ; and 
that  the  gradual  induration  of  the  living  fibres, 
andobftruction  of  the  living  veflels,  would  render 
death  the  neceffary  conference  of  life,  though 

it 
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it  were  not  accelerated  by  a multitude  of  ac- 
cidental caufes. 

This  general  and  common  motion  in  all 
the  parts  of  a living  body  is  fo  much  the  effen- 
tiai  attribute  of  life,  that  parts,  feparated  from 
the  body,  die  fpeedily,  becaufe  they  contain 
not  within  themfelves  any  principle  of  motion, 
and  only  participate  in  the  general  motion  which 
is  produced  by  their  union  into  an  organized 
whole  ; fo  that,  to  ufe  the  language  of  Kant, 
it  depends  on  the  living  body  as  a whole,  what 
mode  of  exiftence  {hall  belong  to  its  different 
parts  ; whereas,  among  unorganized  bodies,  the 
mode  of  exiftence  of  every  part  depends  folely 
upon  itfelf. 

This  effential  attribute  of  life  having  been 
once  deduced  from  the  conftancy  of  its  effects, 
it  is  natural  to  inquire  into  its  origin,  and  how  it 
as  communicated  to  the  bodies  which  it  ani- 
mates. For  this  purpofe  Philofophers  have  gone 
back  to  the  infancy  of  living  bodies,  and  endea- 
voured to  trace  them  as  near  as  poflible  to  the 
firft  inftant  of  their  formation  : but  living  bodies 
are  hid  from  our  infpeaion,  till  formed,  in  the 
exercife  of  life,  and  in  the  midft  of  that  vortex 
of  which  we  feek  to  difcover  the  origin.  How- 
ever fmall  the  parts  of  an  embryo  or  of  a/eed, 
when  firft  vifible  to  us,  they  are  already  m 

full  poffeflion  of  life,  and  contain  already  the 
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germ  of  all  the  phenomena,  which  through  the 
means  oi  life  they  are  afterwards  to  developc. 
Such  inquiries,  having  in  every  clafs  of  living 
bodies  had  the  fame  refult,  lead  to  this  general 
conclufion,  that,  there  is  no  living  body,  which 
was  not  at  one  time  part  of  another  living  bo- 
dy, from  which  it  has  been  fmce  detached  ; 
that,  every  living  body  has  participated  in  the 
hfe  of  another  living  body,  before  it  was  cap. 
able  of  carrying  on  living  motion  by  itfelf; 
and,  that  from  the  living  power  of  the  body  to 
which  it  originally  belonged,  it  derived  that 
degree  of  developement,  which  rendered  it  fu- 
fceptible  of  independent  life.  The  vital  motions 
of  living  bodies  have,  therefore,  their  real  ori- 
gin in  the  parent  flock.  It  is  from  the  Parent 
that  the  Offspring  receive  the  vital  impulfe ; 
hfe  fpnngs  from  life  only  ; nor  is  there  an  ex 
ample  of  living  power,  which  has  not  been  tranf. 
mitted  from  one  living  body  to  another,  in 
uninterrupted  fucceffion. 


Since . we  are,  then,  unable  to  trace  life 
back  to  its  origin,  we  have  no  other  means  of 
•i  certaimng  the  real  nature  of  the  living  powers, 
out  by  examining  the  ftruflure  and  compof.tion 
mng  odies,  for  though  it  he  true  that  thefe 
are  in  fome  meafure  the  effefts  of  the  livinv 
powefs,  which  formed  and  which  fupport  them’ 
-t  is  equally  clear  that  the  living  powers 
ran  iavc  no  other  fource  or  foundation  but  in 

the 
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the  body  in  which  they  inhere.  If  the  che- 
mical and  mechanical  elements  of  the  body 
were  originally  combined  by  the  living  power 
of  its  parent,  there  muff  be  the  fame  living 
power  in  the  body  itfelf,  fince  it  exercifes  a fimi- 
lar  adtion  in  favour  of  its  defcendants. 

But,  our  knowledge  of  the  flructure  and 
compofition  of  living  bodies  is  too  impel  fedt 
to  enable  us  to  explain  from  it  their  fundtions. 
We  fee,  in  general,  that  they  are  made  up  of 
fibres  or  laminae,  fo  as  to  form  a feries  of  net- 
work, more  or  lefs  clofe,  and  conftituting  the 
bafis  of  all  the  folids,  as  well  of  thofe  which 
have  a fenfible  degree  of  thicknefs,  as  of  thofe 
which  are  mere  membranes  or  filaments.  We 
are  acquainted  with  the  figure,  confistence,  and 
pofition  of  fuch  of  the  folids  as  have  any  fenfible 
magnitude;  we  can  follow  out  the  more  confider- 
able  ramifications  of  the  veffels,  and  know  the 
courfe  of  the  fluids  which  they  convey;  but 
the  more  delicate  branches  of  the  vefsels,  and 
the  intimate  texture  of  the  folids  are  too  fine  foi 
our  inftruments.  In  the  fame  manner  we  have 
a general  acquaintance  with  the  moie  promi- 
nent chemical  charadters  of  both  the  folids  and 
fluids ; we  can  decompofe  them  to  a certain 
point  ; yet,  not  only  is  this  analyfis  imperfedt, 
fince  we  cannot  recompofe  them;  but  there 
are  phenomena  which  indicate  the  prefence  ot 
fubtile  matters  in  living  animals,  which  we 
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nve  have  not  yet  been  able  to  bring  under  our 
examination. 

* i • 4 ; ' _ / » 

In  the  mean  time  though  Philofophers  have 
not  been  fuccefsful  in  their  endeavours  to  con- 
ned the  phenomena  of  life  with  the  general  laws 
of  matter,  it  would  be  rafh  to  infer  that  they  are 
of  a different  kind ; and,  on  the  other  hand,  it 
would  be  fruitlefs  to  renew  the  attempt,  while 
our  knowledge  of  living  bodies  remains  fo  limit- 
ed. We  muff,  therefore,  content  ourfelves  at 
prefent,  with  an  empirical  in  place  of  a fyftema- 
tic  expofition  of  the  functions  of  life,  and  con- 
iine our  labours  on  the  economy  of  organized  be- 
ings to  a delineation  of  the  phenomena. 

But,  though  our  knowledge  of  the  compofi- 
tion  of  living  bodies  be  infufficient  to  explain  the 
phenomena  which  they  exhibit,  it  will,  at  leafl, 
enable  us  to  recognife  them  when  not  in  adion, 
and  to  diftinguifh  their  remains  long  after  their 
death.  For  no  unorganized  body  prefents  us 
with  that  fibrous  or  cellular  texture,  nor  with 
that  multitude  of  volatile  elements  which  con- 
tinue to  be  the  charaderiffic  marks  of  organized 
bodies  after  their  vital  powers  have  ceafe^. 

For  example,  unorganized  bodies  are  com- 
posed of  polyhedral  particles,  which  attrad  one 
.another  by  their  furfaces,  and  prefer ve  their  ref- 
pe  five  difiances  unchanged,  unlefs  feparated  by 

B fome 
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fome  extrinfic  force  ; while  organized  bodies  are 
conftru&ed  of  flexible  fibres  or  laminae,  inclof- 
ing  fpaces  filled  with  a fluid.  Unorganized  bo- 
dies are  refolvable  inter  a fmall  number  of  fixed 
fubftartces,  \Vhich  our  inflruments  are  unable 
farther  to  decompofe,  while  organized  bodies  are 
refolved  almoft  entirely  into  elaffic  fluids.  Unor- 
ganized bodies  are  produced  by  the  chemical 
union  of  their  elements,  and  by  the  fubfequent 
aggregation  of  the  particles  of  the  compound  ; 
while  organized  bodies  derive  their  origin  from 
bodies  fimilar  to  themfelves,  to  which  they  were 
at  firft  attached,  and  from  which,  when  fuffici- 
ently  developed  to  fupport  themfelves,  they  were 
afterwards  feparated.  Unorganized  bodies  in- 
creafe  by  the  juxta  pofition  of  new  particles, 
which,  forming  layers,  invelope  the  previoufly 
exifting  mafs  ; while  organized  bodies  are  conti- 
nually affimilating  foreign  materials  by  intus-fuf- 
ception,  and  thus  grow  by  an  internal-  force. 
Laftly,  unorganized  bodies  are  not  liable  to  de- 
finition, unlefs  by  fome  mechanical  agent  that 
feparates  their  particles,  or  by  fome  chemical 
power  that  alters  their  compofition  ; while  orga- 
nized bodies  perifh  from  an  internal  caufe,  death 
being  a neceffary  confequence  of  life. 

An  origin  by  generation , an  increafe  by  nutri- 
tion, a termination  by  death , are  then  the  gene- 
ral and  common  charateriftics  of  all  organized 
beings. 


Many 
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Many  organized  bodies  exercife  no  fun&ions, 
but  thofe  fubfervient  to  the  general  functions  of 
nutrition  and  generation ; and  pofiefs  no  or- 
gans, but  thofe  required  for  the  exercife  of  thefe 
functions.  But  in  a great  number  of  organized 
bodies,  there  are  functions  carried  on  of  a fu- 
bordinate  nature,  which  not  only  demand  ap- 
propriate organs,  but  which  influence  the  eco- 
nomy of  thefe  general  functions,  and  modify 
the  ftruCture  of  the  organs  by  which  they  are 
exercifed. 

Of  thefe  fubordinate  functions,  which  imply 
organization,  but  are  not  the  neceflary  confe- 
quence  of  its  exigence,  the  faculties  of  fenfa- 
tion  and  of  voluntary  motion  are  the  mod  im- 
portant, and  have  the  greateft:  influence  upon 
the  economy  of  the  other  funftions. 

We  are  confcious  that  thefe  faculties  belong 
to  ouifelves,  and,  judging  from  analogy  and 
from  external  appearances,  we  attribute  them 
to  a great  number  of  other  beings,  whom,  on 
that  account,  we  call  animated  Beings,  or  in  a 
Angle  word  Animals . 

There  feems  to  be  a neceflary  connexion  ber 
1 ween  ^efe  two  faculties.  In  the  firft  place, 
tlie  very  idea  of  voluntary  motion  implies  fen- 
fibility  ; for,  it  is  impoflible  to  conceive  volition 
without  defire,  or  without  the  fenfation  of  plea- 
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fare  and  of  pain.  It  is  true,  that  fome  inani- 
mate bodies  perform  very  confpicuous  motions 
proceeding  from  an  internal  principle ; but 
thefe  motions  are  of  the  fame  nature  with  thofe 
which  carry  on  the  effential  functions  of  Life, 
and  deferve  not  the  name  of  voluntary. 

In  the  fecond  place,  the  benevolence  of  Na- 
ture, fo  confpicuous  in  all  her  works,  forbids 
us  to  believe  it  poflible,  that  hie  could  have 
conftrudted  fentient  beings,  fufceptible  of  plea- 
fure  and  of  pain,  without  imparting  to  them 
the  fmalleft  power  of  purfuing  the  one,  or  ot 
flying  from  the  other. 

But,  independently  of  the  neceflfary  connexion 
between  fenfation  and  voluntary  motion,  and 
the  double  apparatus  of  organs  required  for  ex- 
ercifing  thefe  faculties,  they  lead  to  feveral  im- 
portant modifications  in  the  functions  common 
to  all  organized  beings.  In  thefe  modifications, 
and  in  the  two  faculties  themfelves  of  fenfation 
and  voluntary  motion,  confift  the  peculiarities 
of  animal  life. 

To  take  nutrition  as  an  example  ; vegetables, 
which  are  attached  to  the  foil,  abforb,  b)  their 
roots,  the  nutritive  particles  of  the  fluids  that 
moiften  the  earth.  The  minute  fubdivifions  of 
the  roots  penetrate  into  the  Imalleft  intcivals  o. 
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the  clod,  and  go  in  fearch  of  nourifhment  for 
the  plant  to  which  they  belong.  Their  addon 
is  tranquil,  continual,  and  interrupted  only  by 
ths  drynefs  of  the  foil. 

Animals,  on  the  contrary,  having  no  attach- 
ment to  the  foil,  but  poflefling  the  locomotive 
faculty,  require  to  polfefs  the  means  of  tranfport- 
ing  along  with  themfelves  the  provifion  of  juices 
necelfary  for  their  lupport.  Accordingly,  an 
internal  cavity  is  gfoen  to  them,  within  which 
they  depofit  fubftances  proper  for  their  nourifh- 
ment, and  in  the  coats  of  which  are  placed  ab- 
forbing  orifices,  or,  as  they  are  called  in  the 
expreflive  language  of  Boerhaave,  the  internal 
roots  of  the  animal.  The  magnitude  of  this  ca- 
vity, and  the  width  of  the  paffages  leading  to  it, 
admit,  in  many  animals,  the  introduction  of  fo- 
lid  fubftances.  Inftruments  then  become  ne- 
ceftary  for  the  divifion,  and  liquids  for  the  fo- 
lution  of  aliment.  The  beginning  of  nutrition 
ceafes  to  be  the  mere  abforption  of  fluid  matter 
from  the  foil  or  atmofphere.  It  muft  be  pre- 
ceded by  a number  of  preparatory  operations, 
which,  taken  together,  form  what  is  called  Di- 
gejlion. 

Digeftion  is  then  a function  of  a fecondary 
order,  and,  together  with  the  alimentary  canal 
within  which  it  is  carried  on,  peculiar  to  animals  ; 
but  though  a necelfary  fequel  to  the  locomotive 
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faculty  of  animals,  it  is  not  the  only  confer 
quence  to  which  that  faculty  leads. 

Vegetables  being  limited  to  a fmall  number  of 
faculties,  require  a very  fimple  organization. 
They  are  conflructed  almoft  entirely  of  parallel 
or  flightly  diverging  fibres.  The  fixednefs  of  their 
pofition  renders  external  agents  fufficient  to  pre- 
lerve  in  motion  the  fluid  by  which  they  are  nour- 
ifhed.  Accordingly  it  afcends  from  the  roots  to 
their  branches,  by  the  attra&ion  of  their  fpongy 
and  capillary  texture,  and  by  the  evaporation 
from  their  fummits  ; its  afcent  is  more  rapid  as 
the  evaporation  is  increafed,  and  its  motion  be- 
comes even  retrograde,  when,  from  the  coldnefs 
or  humidity  of  the  air,  the  evaporation  ceafes,  or 
is  fucceeded  by  abforption. 

Animals,  being  defined  for  a continual  change 
of  place,  and  fitted  to  exift  in  every  fituation  and 
every  climate,  require  within  themfelves  an  a&ive 
principle,  to  communicate  motion  to  the  fluids  by 
which  they  are  nourilhed.  Becaufe  the  faculties 
of  Animals  are  more  numerous  and  more  varied 
than  thofe  of  vegetables,  they  require  a more 
complicated  fyflem  of  organization,  and  con- 
fequently  poflefs  a greater  variety  of  parts, 
more  complex  in  their  forms,  more  diverfified  in 
the  arrangement  of  their  fibres,  and  fufceptible 
of  far  greater  latitude  of  motion.  To  convey  the 
nutritive  fluid  into  fo  many  winding  paflages  as 

this 
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this  conformation  implies,  demands  a more  con- 
fiderable  force  and  a lefs  fimple  mechanifm  than, 
that  which  fuffices  for  vegetables. 

Accordingly,  in  the  greater  number  of  Ani- 
mals, we  find  the  nutritive  fluid  contained  with- 
in innumerable  canals,  branching  from  two 
principal  trunks,  the  communication  of  which 
is  fuch,  that  the  one,  after  receiving  into  its  roots 
or  beginnings,  the  fluid  which  the  odier  had 
carried  forward  into  its  branches,  brings  back 
this  fluid  to  the  centre  of  the  body,  from  which 
it  is  again  fent  to  the  extremities. 

At  the  place  where  the  two  large  trunks  com- 
municate, the  heart  is  fituated,  which,  by  an  ex- 
ertion of  its  contradtiie  power,  expels  from  its 
cavities  the  nutritive  fluid,  and  drives  it  forward 
into  the  arteries  ; for,  there  are  two  valves  pla- 
ced at  the  two  orifices  of  the  heart,  which  con- 
fine the  motion  of  the  fluid  in  the  vafcular  fyf- 
tem  to  one  particular  direction  ; that  is,  in  the 
dire&ion  from  the  heart  to  the  extremities  by  the 
arteries,  and  in  the  dire&ion  from  the  extremi- 
ties back  to  the  heart  by  the  veins. 

This  motion,  in  a circle,  is  called  the  Circula- 
tion of  the  blood,  and  is  another  function  of  a 
fecondary  order  peculiar  to  animals,  regulated 
and  principally  fupported  by  the  heart.  But, 
the  circulation  is  lefs  infeparably  connected  with 
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fenfation  and  voluntary  motion  than  dig-eflioft 
is  ; for,  two  numerous  claffes  of  animals  are  en- 
tirely deflitute  of  circulation,  and  nourifned,  in 
a manner  fomewhat  like  vegetables,  by  the  tran- 
ludation  of  the  fluid  which  is  prepared  in  their 
alimentary  canal,  f 

In  animals  where  a circulation  is'  found,  the  cir- 
culating blood  appears  to  be  a mere  vehicle  of  nu- 
tritive particles,  receiving  continually  from  the  a- 
limentary  canal,  from  the  furface  of  the  body,  and 
from  the  lungs,  various  fub fiances  which  it  in- 
corporates in  the  mofl  intimate  manner,  and  by 
which  it  replaces  thofe  particles  which  it  had  fur- 
nifhed  to  the  different  parts  of  the  body  for  their 
nourifhment  and  growth.  It  is  in  the  paflage  of 
the  blood  through  the  extreme  branches  of  the 
arteries,  that  it  contributes  dire£lly  to  the  nourifh- 
ment  of  the  folids,  and  where  at  the  fame  time 
it  changes  its  nature  and  its  colour  ; nor  is  it  till 
after  the  addition  of  the  fubflances  which  have 
juft  been  mentioned,  that  the  blood  recovers  its 
power  of  nourilhing  the  folids  and  is  reconverted 
into  arterial  blood. 

A particular  fet  of  veffels,  called  the  Abfor- 
b'ents,  convey  to  the  venous  blood  thofe  fub- 
flances which  it  receives  from  the  (kin  and  from 
the  alimentary  canal  ; and  the  fame  veiTels 
bring  back  to  it  what  remains  of  the  fecretions 
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after  performing  their  office,  as  well  as  the  parti- 
cles which  are  feparated  from  the  folids,  in  order 
to  be  conveyed  out  of  the  body  by  the  diffe- 
rent emunCtories. 

With  regard  to  the  pulmonary  fyftem,  the 
air  which  penetrates  into  the  cavity  of  the  lungs, 
maintains  in  the  venous  blood  a fpecies  of  com- 
bullion,  which  appears  to  be  effentially  neceffary 
to  the  life  of  organized  beings ; fince  it  takes 
place,  though  by  different  means  in  all.  Ve- 
getables, and  animals  deftitute  of  circulation, 
refpire  by  the  whole  of  their  external  furface, 
or  by  particular  veffels  that  convey  air  into  the 
different  parts  of  their  ulterior.  But,  animals 
which  have  a true  circulation,  are  enabled 
to  refpire  by  a particular  organ ; for,  the 
blood  flowing  continually  to  and  from  the 
heart,  can  be  confined  in  veffels,  arranged  in 
fuch  a manner  that  the  blood  in  its  way 
from  the  heart  to  the  extremities,  Ihall  neceffari- 
ly  pafs  through  the  lungs.  This  arrangement 
is  obvioufly  impracticable  in  animals,  where  the 
nutritive  fluid  is  diffufed  every  where  in  a uni- 
form manner,  and  not  contained  in  veffels. 

Thus,  refpiration  by  lungs  or  gills  is  a func- 
tion of  a third  order  ; for  its  exiftence  depends 
on  that  of  the  circulation.  It  is  at  the  fame  time 
a remote  confequence  of  the  faculties  that  cha- 
ra&erife  animal  life. 
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The  mode  of  generation  too,  in  animals,  is  re- 
gulated by  their  peculiar  functions,  at  lead:  in  fo 
far  as  relates-  to  the  fecundation  of  germs.  Pof- 
fefling  fenfibility  and  the  locomotive  faculty, 
animals  are  diftinguifhed  from  vegetables  by 
their  capacity  for  the  enjoyments  of  love  ; and 
with  refpeft  to  the  mechanifm  of  impregnation, 
their  fpermatic  fluid  can  be  diredtly  applied  to 
the  germs  ; whereas,  in  vegetables,  which  are 
without  the  means  of  darting  this  fluid  into  its 
proper  receptacle,  it  is  neceflary  to  inclofe  the 
pollen  in  fmall  capfules,  within  which  it  may  be 
tranfported  fafely  by  the  winds.  Thus,  while 
the  peculiar  functions  of  animals  have  procured 
for  them  a more  complicated  apparatus  for  the 
greater  part  of  their  functions,  they  allow  ge- 
neration to  be  exercifed  by  animals  in  a more 
Ample  manner  than  by  vegetables. 

Thefe  examples  will  ferve  to  illuflrate  how 
much  the  two  faculties  of  fenfation  and  volun- 
tary motion,  peculiar  to  animals,  influence  their 
ftruchirc  and  economy,  even  in  thofe  functions 
which  are  common  to  them  with  vegetables. 
It  will  afterwards  appear,  when  we  compare  to- 
gether the  different  orders  of  animals,  that  any 
modification  of  one  of  the  principal  functions 
has  a fimilar  influence  on  all  the  collateral  junc- 
tions : fo  great  is  the  mutual  agreement  and 
harmony  between  the  different  parts  of  a living 
bodv. 


Such 
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Such  are  the  principal  functions  of  the  animal 
economy.  It  is  obvious  that  they  may  be  re- 
duced under  three  different  orders. 

The  firft  will  confifl  of  the  functions  which 
are  elfential  to  animal  life,  which  qualify  ani- 
mals to  fulfil  the  part  affigned  to  them  by  na- 
ture in  the  general  arrangement  of  the  Univerfe, 
and  which  would  fuffice  for  their  exigence,  if 
their  exiftence  were  to  be  of  only  momentary 
duration.  To  this  clafs  belong  the  faculties  of 
fenfation  and  of  voluntary  motion.  The  one 
enables  animals  to  perform  certain  actions,  and 
the  other  determines  them  to  the  particular  ac- 
tions which  they  perform.  Every  animal  may 
be  confidered  as  a particular  machine,  having 
certain  fixed  relations  to  all  the  other  machines, 
that  together  form  the  Univerfe.  The  imme- 
diate organs  of  motion  are  the  pulleys,  the  le- 
vers, the  paffive  parts  of  this  machine  ; but,  the 
a&ive  principle,  the  fpring  which  gives  impulfe 
to  the  whole,  refides  in  the  fenfitive  principle, 
without  which  the  animal,  funk  in  perpetual 
deep,  would  be  degraded  to  the  condition  of  a 
vegetable  ; or  a vegetable  may  be  called  in  the 
language  of  Buffon,  a fleeping  animal.  Senfa- 
tion  and  voluntary  motion  form  then  the  firft 
order  of  functions,  and  are  termed  the  animal 
functions. 
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But,  animated  machines  differ  from  thofe  of 
human  contrivance,  in  poffeffmg  an  internal 
principle  of  fupport  and  reparation  ; and  to 
this  principle  are  fubfervient  all  the  functions 
which  contribute  to  the  nourifhment  of  the  bo*- 
dy  ; that  is,  digeftion,  abforption,  circulation, 
refpiration,  perfpiration,  and  excretion.  Thefe 
functions  form  together  the  fecond  order,  or  the 
vital  functions. 

In  the  laft  place,  the  life  of  animals  having 
fixed  limits,  that  vary  according  to  the  fpecies, 
generation  is  a function  of  a third  order,  de- 
flined  to  fupply  new  individuals  in  the  place 
of  thofe  who  are  removed  by  death,  and  thus  to 
perpetuate  the  exiftence  of  every  fpecies  of  ani- 
mals. 

After  thefe  general  reflections  on  the  func- 
tions of  animals,  and  on  their  mutual  relations 
to  one  another,  we  fhall  proceed  to  confider  the 
organs  by  which  they  are  carried  on. 
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General  idea  of  the  Organs  which  com - 
pofc  the  body  of  an  Animal <> 


No  part  of  an  animal  body  confifts  entirely 
of  folid  particles.  Every  part  affords  fluids  by 
expreffion  or  exficcation  ; and  every  part  has  a 
reticulated  texture,  like  network. 


The  mechanical  divifion  of  the  body,  when 
carried  to  its  greatefl  extent,  conducts  us  to 
fmall  laminae  or  filaments,  which  feem  to  be  the 
elementary  bafis  of  the  folids.  When  thefe 
fmall  laminae  are  feparated  from  one  another, 
and  inclofe  a fenfible  fpace,  they  form  what  is 
called  the  cellular  fubflance.  Every  part  of  the 
body  is  furrounded  and  penetrated  by  cellular 
fubflance,  and  many  of  the  denfefl  parts  are 
compofed  of  it  entirely.  The  membranes,  for 
example,  are  nothing  but  condenfed  cellular  fub- 
flance, the  plates  of  which  are  clofer  than  elfe- 
where,  and  more  exadtly  applied  over  one  anoth- 
er ; and,  by  maceration,  they  are  refolvable  in- 
to the  common  loofe  cellular  texture.  Veffels 
are  membranes  formed  into  cylindrical  tubes ; 
and,  all  the  foft  parts  of  the  body,  except  the 
fibres,  are  an  afTembiage  of  veffels,  differing  in 

the 
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the  fluids  which  they  convey,  in  their  number,  in 
their  courfe,  and  in  the  thicknefs  of  their  coats. 

The  Chemical  analyfis  of  thefe  fubftances, 
folid  as  well  as  fluid,  difcovers  to  us  a fmall 
number  of  chemical  elements,  which,  combined 
in  different  proportions,  form  the  different  fpe- 
cies  of  animal  matter.  Some  earths,  fome  falts, 
phofphorus,  carbon,  azote,  hydrogen,  oxigen, 
fmall  quantities  of  fulphur,  and  of  iron,  conftitute, 
by  their  various  combinations,  the  different  animal 
compounds,  fuch  as  gelatin,  albumin,  fibrin,  &c. ; 
and,  thefe  again,  uniting  among  themfelves,  form 
the  different  animal  folids  arid  fluids  which  we 
And  in  nature.  But,  we  are  far  from  poffefling 
a complete  analyfis  of  animal  matter.  There 
are  many  animal  fubftances  which  we  cannot 
procure  in  a feparate  ftate,  without  firft  altering 
their  nature  ; and,  we  have  reafon  to  believe,  that 
there  are  elementary  fubftances  in  animals  which 
have  hitherto  efcaped  us  altogether. 

The  general  organ  of  fenfation  is  the  nervous 
fyftem  formed  every  where  of  the  fame  medullary 
matter.  In  every  fpecies  of  animals,  where  the  pre- 
fence of  this  matter  has  been  dete&ed,  it  is  divided 
into  threads  or  filaments,  which,  proceeding  from 
certain  central  points,  are  diftributed  throughout 
the  body,  and  ferve  many  important  purpofes, 
befides  that  of  affording  fenfations.  The  cen- 
tres from  which  thefe  filaments  proceed,  com- 
municate 
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mimicate  in  a more  or  lefs  intimate  manner,  and 
there  are  many  of  the  filaments  which  feem  to 
have  no  other  life  but  that  of  forming  media  of 
communication. 

The  nerves,  or  cords  formed  by  the  affem- 
blage  of  a number  of  thefe  filaments  into  a com- 
mon bundle,  when  touched  by  any  foreign  fub- 
ifance,  affeCt  us  with  the  fenfation  of  pain ; 
though  the  contact  of  thofe  parts  of  the  body,  to 
which  they  are  naturally  contiguous,  excites  in 
them,  in  the  flate  of  health,  no  fort  of  fenfation. 

Particular  organs  are  placed  at  the  extremi- 
ties of  thofe  nerves  from  which  we  derive  our 
perceptions  of  the  external  world,  and  the  con- 
formation of  the  organ  of  fenfe  is  always  in  ad- 
mirable adaptation  to  the  particular  nature  of 
the  object  by  which  the  nerve  is  to  be  impref- 
fed. 

The  general  organ  of  motion  is  the  flefhy  or 
mufcular  fibre.  This  fibre  contracts  itfelf  in 
obedience  to  the  will  ; but  the  will  exerciles  its 
power  only  through  the  medium  of  the  nerves. 
There  are  no  mufcular  fibres  without  nervous 
filaments,  and  the  voluntary  power  over  the 
mufcles  ceafes  entirely,  when  the  communica- 
tion of  thefe  filaments  with  the  reft  of  the  ner- 
vous fyftem  is  intercepted.  Several  external  a- 
gents,  applied  to  the  mufcles,  excite  them  to 
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contraction,  and  continue  to  produce  this  effect 
after  the  nerves  have  been  divided,  and  even 
after  the  complete  feparation  of  the  mufcles 
from  the  body.  This  property  of  the  mufcu- 
lar  fibre  has  been  called  its  vis  infita,  or  irrita- 
bility. It  has  been  difputed  among  Phyfiolo- 
gifts,  whether  the  irritability  of  the  mufcles,  af- 
ter their  feparation  from  the  body,  depends  on 
the  nervous  matter  which  they  (till  contain, 
and  which  cannot  be  feparated  from  them  ; or, 
whether  in  the  action  of  the  will  itfelf,  the  nerve 
is  not  to  be  confidered  as  a mere  ftimulus,  act- 
ing on  the  inherent  power  of  the  fibre.  The 
latter  was  the  opinion  of  Haller,  and  of  his 
fchool ; but  every  day  feems  to  add  farther  pro- 
bability to  the  doftrine  of  his  opponents. 

All  the  internal  parts  of  the  body,  which  ex- 
ert any  preffure  upon  the  fubftances  which 
they  inclofe,  have  their  coats  provided  with 
mufcular  fibres  and  nervous  filaments  : as  the 
arteries,  alimentary  canal,  heart,  &c.  But  the 
principal  diftribution  of  the  mufcular  fibres  is 
in  the  mufcles.  This  is  the  name  given  to 
bundles  of  flefhy  fibres,  attached  by  their  extre- 
mities to  the  moveable  parts  of  an  animal  body. 
When  the  fibres  fhorten  themfelves,  the  two 
points  into  which  the  mufcle  is  inferted,  are 
brought  nearer,  and  by  this  fimple  contrivance 
all  the  motions  of  animals  are  performed,  and 

their 
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their  bodies  tranfported  from  one  place  to  ano- 
ther. 

Animals  that  have  no  other  mode  of  progreflive 
motion  but  creeping,  have  their  mufcles  inferted 
into  different  points  of  the  fkin,  which  they  con- 
trad:  and  dilate  alternately;  but  animals,  that  move 
forward  with  greater  fpeed,  by  diftind  fteps  or 
leaps,  have  their  mufcles  attached  to  certain 
hard  parts,  fituated  either  externally  or  inter- 
nally, which  ferve  as  levers,  and  move  upon 
one  another  by  centres  of  motion,  called  the 
joints  or  articulations. 

The  hard  parts,  when  taken  together,  are 
called  the  Ikeleton  ; when  covered  by  the  muf- 
cles, they  are  called  the  bones ; when  external 
to  the  mufcles,  they  get  the  names  of  fhell, 
cruft,  fcales,  &c.  according  to  their  different  de- 
grees of  hardnefs.  In  all  cafes,  the  hard  parts 
furround  and  proted  the  proper  vifcera,  and 
give  form  and  proportion  to  the  body. 

The  joints  are  provided  with  mufcles  for  per- 
forming the  motions  for  which  they  are  adapt- 
ed, every  mufcle  pulling  the  bone  to  which  it 
is  attached  in  its  own  particular  diredion.  The 
mufcles  may  be  confidered  as  fo  many  moving 
forces ; and  their  ftrength,  the  diftance  of  their 
infertion  from  the  centre  of  motion,  the  length 
of  the  lever  to  which  they  are  attached,  and 
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the  weight  connected  with  it,  determine  fho 
duration  and  velocity  of  the  motions  which 
they  produce.  Upon  thefe  different  circum- 
ftances  depend,  in  the  different  fpecies  of  ani- 
mals, the  force  of  their  leap,  the  extent  of  their 
flight,  the  rapidity  of  their  courfe,  and  their 
addrefs  in  catching  their  prey  ; but,  it  is  (till 
to  be  remembered,  that  the  whole  of  this  appa- 
ratus would  remain  without  motion,  if  not  ani- 
mated by  the  nervous  fylfem. 

The  white  and  foft  medullary  fubftance, 
which  conflitutes  the  effential  part  of  the  ner- 
vous fyflem,  is  divided  into  a vafl  number  of 
fmall  threads  or  filaments.  Thefe  filaments  are 
tied  together  in  bundles  or  fafciculi,  forming 
the  nerves  ; the  gradual  union  of  the  nerves 
into  one  large  fafciculus,  is  called  the  fpinal 
marrow.  At  one  extremity  of  the  fpinal  mar- 
row is  placed  the  brain,  that  is,  a mafs  of  me- 
dullary matter,  which  varies  much  in  fize  and 
form,  in  the  different  claffes  of  animals. 

We  are  not  confcious  of  the  impreffion  of  ex- 
ternal objects  upon  our  body,  unlefs  there  be  a 
free  communication  of  nerves  between  the  place 
where  the  impreffion  is  made  and  the  brain. 
The  ligature  or  divifion  of  the  nerve,  by  inter- 
cepting the  phyfical  communication,  intercepts 
alfo  the  fenfation. 
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There  is  but  one  fenfe,  which  belongs  to  eve- 
ry clafs  of  animals,  and  which  is  exercifed  over 
every  part  of  the  furface  of  the  body  ; the  fenfe 
of  touch.  Its  feat  is  in  the  extremities  of  the 
nerves  diftributed  over  the  fkin,  and  the  fame 
organ  informs  us  of  the  refill ance  of  bodies  and 
of  their  temperature.  The  other  fenfes  would 
feem  to  be  only  more  refined  modifications  of 
the  fenfe  of  touch,  and  fufceptible  of  more  de- 
licate impreflions.  Every  one  knows,  that 
thefe  fenfes  are  the  fight,  feated  in  the  eye  ; the 
hearing,  feated  in  the  ear ; the  fmell,  feated  in 
the  internal  membrane  of  the  nofe  ; and  the 
tafle,  feated  in  the  tongue.  Thefe  fenfes  are 
very  univerfally  placed  at  that  extremity  of  the 
body,  which  contains  the  brain,  and  is  called 
the  head. 

The  light,  the  vibrations  of  the  air,  the  odo- 
rous effluvia  floating  in  the  atmofphere,  faline 
particles  or  particles  foluble  in  water  or  faliva, 
are  the  fubftances  which  a 6t  upon  thefe  four 
fenfes,  and  the  organs,  which  tranfmit  their 
action  to  the  nerves,  are  admirably  appropriated 
to  the  refpeftive  nature  of  each.  The  eye  pre- 
fents  to  the  light  a fucceffion  of  tranfparent 
lenfes,  to  refract  its  rays  ; the  ear  oppofes  to 
the  air,  membranes  and  fluids,  fitted  to  tranfmit 
its  vibrations  ; the  noftrils,  while  they  afford  a 
paflage  to  the  air,  in  its  way  to  the  lungs,  in- 
tercept any  odorous  particles  which  it  con- 
tains ; 
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tains  ; and  the  tongue  is  provided  with  fpongy 
papillae,  for  imbibing  the  fapid  liquors,  which 
are  the  objects  of  tade. 

It  is  by  thefe  organs,  that  we  are  acquainted 
with  what  palfes  around  us  ; but,  the  nervous 
fydem  gives  us  notice  alfo  of  many  changes, 
that  take  place  within  our  own  body.  Inter- 
nal pains  warn  us  of  the  prefence  of  difeale  ; 
and  the  difagreeable  fenfations  of  hunger,  third, 
and  fatigue,  are  figns  of  the  body  danding 
in  need  of  refrelhment  or  repofe.  It  is  alfo  by 
means  of  the  nervous  fydem,  that  we  experience 
defire,  fear,  pity,  and  the  other  emotions  and 
pafiions  of  the  mind  ; but  thefe  are  rather  the 
effects  of  the  re-a£tion  of  the  nervous  fydem, 
than  of  immediate  impredions  on  it  from  with- 
out. They  are  at  the  fame  time  entirely  indepen- 
dent of  the  will,  and  yet  excite  a variety  of 
mufcular  motions  in  different  parts  of  the  body. 
Many  effects  of  the  nervous  fydem  depend  on 
the  numerous  communications,  which  particu- 
lar nerves,  called  Sympathetic,  edablifh  between 
the  remoter  branches  of  the  general  trunk  of 
the  nervous  fydem,  and  through  which  impref- 
fions  are  tranfmitted  with  greater  rapidity  than 
by  the  brain.  Thofe  collections  of  nervous  fi- 
briles,  which  are  called  Ganglia,  are  a kind  of 
fecondary  brain,  and  are  obferved  to  be  larger 
and  more  numerous,  in  proportion  as  the  prin- 
cipal brain  is  lefs. 
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The  faculties  of  fenfation  and  of  mufcular 
motion,  which,  in  the  greater  number  of  ani- 
mals, are  exclufively  confined  to  the  nervous 
and  mufcular  fibres,  feem  to  be  univerfally  dif- 
fufed  through  the  whole  fubftance  of  fome  ge- 
latinous animals,  in  whom  neither  nerve  nor 
mufcular  fibre  can  be  difcovered. 

It  is  by  means  of  thefe  two  faculties  that  ani- 
mals feel,  defire,  and  are  enabled  to  fatisfy  their 
wants.  The  moll  irrefiftable  of  thefe  is  hunger, 
which  reminds  them  of  the  neceflity  of  providing 
nutriment  for  their  fubfiftence.  The  function  of 
nutrition  begins  in  the  mouth,  where  the  aliments 
are  taken  into  the  body,  and  where  folids  are 
broken  down  and  moiftened  with  faliva.  From 
the  mouth  the  food  pafies  into  the  alimentary  ca- 
nal, which  varies  much  in  different  animals  in  its 
length,  width,  and  convolutions,  and  is  furroun- 
ded  by  a number  of  coats,  fome  of  which  are 
continued  from  and  refemble  the  external  tegu- 
ments of  the  body. 

The  coats  of  the  alimentary  canal  aft  mecha- 
nically upon  the  food  by  their  power  of  mufcu- 
lar contra&ion,  and  a£t  chemically  by  the  li- 
quors which  they  fecrete. 

The  principal  dilatation  of  the  alimentary  ca- 
jial  is  called  the  flomach,  and,  in  fome  fpecies 
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of  animals,  there  are  more  ftomachs  than  one. 
The  remaining  part  of  the  paffages  has  the  name 
of  inteftinal  canal.  From  the  internal  coat  of 
the  ftomach  a fecretion  is  poured  out,  which  re- 
duces the  food  to  a homogeneous  pulpy  mafs  ; 
and,  in  the  intelfines,  befides  the  fecretions 
which  their  own  coats  afford,  there  are  liquors 
added  to  the  food,  which  are  feparated  from  the 
common  mafs  of  blood  by  particular  organs,  and 
conveyed  into  the  inteftinal  canal  by  appropri- 
ate duffs.  The  moft  important,  and  the  moft 
univerfal  of  thefe  organs  are  the  liver  and  the 
pancreas.  The  firft  efpecially,  which  forms  the 
bile,  is  of  confiderable  fize  ; and  the  bile,  befides 
its  ufes  in  the  inteftinal  canal,  conveys  certain 
fuperabundant  principles  out  of  the  blood. 

In  the  inteftinal  canal  the  nutritive  part  of  the 
aliment  is  extra&ed  from  it.  In  animals  defti- 
tute  of  circulation,  the  nutritive  particles  pafs  by 
inviftble  pores  through  the  coats  of  the  digeftive 
organs  ; but  in  animals  of  a more  complicated 
ftrufture,  they  are  conveyed  into  the  general 
circulatory  mafs,  by  a particular  fet  of  very  de- 
licate veflels.  Thefe  veftels  are  the  Abforbents, 
which,  in  man.  and  in  the  animals  refembling 
him,  are  very  diftinff  from  the  fanguiferous  veft 
fels,  but  approach  gradually  nearer  to  them  in 
the  inferior  clafles,  and  cannot  be  at  all  diftin- 
guifhed  from  them  in  the  white  blooded  ani- 
mals. Neither  the  abforbents  nor  fanguiferous 

veins 


STRUCTURE  OF  ORGANS.  3I 

veins  poffefs  mufcular  fibres  vifible  to  the  eye  ; 
and  both  are  provided  with  valves  which  allow 
their  contents  to  pafs  in  one  direftion  only,  that 
is,  towards  the  heart.  The  arteries,  on  the  con- 
trary, are  ftrong  and  mufcular,  but  unprovided 
with  valves,  the  violent  impelling  force  of  the 
heart  being  fufficient,  without  the  aid  of  valves* 
to  imprefs  upon  the  arterial  blood,  motion  in 
an  uniform  direction. 

But,  the  chyle  or  liquid  produced  by  diges- 
tion, is  not  fufficient  to  renovate  the  venous 
blood,  and  reflore  to  it  the  faculty  of  nourifhing 
the  body  ; the  contact  of  air  is  neceffary,  before 
the  blood  can  be  returned  with  fafety  into  the 
arterial  fyftem.  This  it  is  the  bufinefs  of  refpi- 
ration  to  effeft.  Where  animals  have  a vafcular 
fyftem,  the  organ  of  refpiration  confifls  of  a mi- 
nute ramification  of  blood  veffels,  bv  which  the 
furface  is  prodigioufly  multiplied,  and  every  par- 
ticle of  blood  is  brought  almofl  into  contact 
with  the  furrounding  element,  nothing  being  in- 
terpofed  between  them,  except  a thin  membrane, 
which  is  infufficient  to  prevent  their  reciprocal 
action.  In  aquatic  animals,  this  ramification  of 
blood  veffels  is  fpread  over  the  furface  of  cer- 
tain thin  laminae,  called  Gills  or  Branchia : iri 
animals  that  live  in  the  air,  a fimilar  ramifica- 
tion of  veffels  furrounds  a number  of  fmall  cells 
which  form  the  Lungs*  Where  there  is  no  vaf- 
cular  fyftem,  the  air  penetrates  into  every  part 
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of  the  animal,  and  adts  upon  the  nutritive  fluid 
at  the  inftant  when  it  is  expended  in  the  nour- 
ifhment  of  the  body.  This  is  the  cafe  with  in- 
fers that  have  trachea.  In  every  variety  ofref- 
piration,  it  is  obvious,  that  mufcular  organs  are 
required,  to  introduce  and  expell  the  air,  and 
diredt  it  to  the  place  where  the  blood  is  prepar- 
ed to  receive  its  adtion.  This  is  the  office  of  the 
intercoftals,  diaphragm,  and  abdominal  mufcles 
in  Man  ; of  the  opercula  of  the  gills  in  fiflies ; 
and  of  various  other  parts  in  the  different  claffes 
of  animals. 

In  animals  which  have  cellular  lungs  and 
breathe  through  a long  and  narrow  tube,  the 
formation  of  the  voice  is  a fubordinate  ufe  of 
refpiration.  For  this  purpofe  there  are  loofe 
membranes  ftretched  acrofs  a narrow  part  of  the 
air  tube,  and  the  vibrations  produced  by  the 
current  of  the  air,  form  what  is  called  the  voice. 
Animals  that  have  no  voice,  properly  fo  called, 
are  neverthelefs,  in  many  cafes,  able  to  produce 
found  ; but  this  is  effected  by  a mechanifm  oi 
a totally  different  kind  from  that  which  forms 
the  true  voice. 

The  blood  in  its  paffage  through  the  organ  of 
refpiration,  experiences  a fpecies  of  combultion, 
which  abftradts  from  it  part  of  its  carbon  in  the 
form  of  carbonic  acid,  and  by  that  means  in- 
c reafes  the  proportion  of  its  remaining  elements. 

The 
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The  air  is,  at  the  fame  time,  deprived  of  part  of 
its  oxigen,  which  is  the  only  elaftic  fluid  that 
can  fupport  refpiration.  The  correfponding  ef- 
fects upon  the  blood  are  not  yet  fully  under- 
flood. In  animals  with  red  blood,  the  colour 
of  the  blood  is  enlivened  by  refpiration,  and  it 
acquires  the  power  of  exciting  the  a&ion  of 
the  heart.  There  is  reafon  even  to  believe, 
that  it  is  through  the  a&ion  of  the  air  upon 
the  blood,  that  the  mufcular  fyftem  derives  its 
power  of  contra&ion.  There  are  other  means, 
befides  refpiration,  of  carrying  off  from  the 
blood  fome  of  its  component  parts  : many  dif- 
ferent fubftances  are  feparated  from  it  by  the  kid- 
neys, which  fecrete  the  urine,  and  which  are  pre- 
fent  in  all  red-blooded  animals  ; while  other  fub- 
ftances are  difcharged  by  perfpiration,  and  along 
with  the  excrementitious  part  of  the  aliment. 
Thefe  three  emuti&ories  of  the  body  ferve,  to  a. 
certain  extent,  as  fubftitutes  for  one  another,  and 
appear  to  have  fo  far  a common  tendency. 

Such  is  the  colledlion  of  organs  that  con- 
ftitute  an  animal,  and  which  would  fuflice  for  itsin- 
dividual  exiftence,  without  any  reference  to  the 
propagation  of  its  fpecies.  Such,  at  leaft,  are  the 
organs  poffeffed  by  animals  of  the  higher  claffes ; 
for,  the  whole  of  thefe  organs  are  far  from  be- 
ing reunited  in  every  fpecies  of  animals.  As  we 
defcend  in  the  fcale  of  Being,  they  difappear  in 
fucceflion,  and  at  length,  in  the  loweft  and  molt 

E in> 


34  STRUCTURE  OF  ORGANS. 


imperfect  animals,  we  find  nothing  more  than 
what  is  effential  to  the  idea  of  animal  life,  a fen- 
tient  felf-moving  fack,  capable  of  digefting  food. 

When  we  inquire  minutely  into  the  action  of 
thefe  organs,  we  perceive  that  all  the  changes 
within  animal  bodies  are  effected  by  the  combi- 
nations and  decompofitions  of  the  fluids  which 
they  contain.  The  animal  fun&ion  by  which 
one  fluid  is  feparated  from  another,  or  formed 
by  the  mixture  and  combination  of  elements  de- 
rived partly  from  the  one  fluid,  and  partly  from 
the  other,  is  called  Secretion.  This  appellation 
has,  indeed,  been  ufually  confined  to  changes 
which  take  place  in  glands,  that  is,  in  bodies  of 
various  fizes,  within  which  the  blood  veflels  are 
minutely  fubdivided,  and  where,  befides  their 
ufual  terminations  in  the  veins,  they  terminate 
in  excretory  duffs  that  convey  the  fecreted  li- 
quor out  of  the  gland.  But,  the  animal  econo- 
my prefents  us  witfl  a vaft  number  of  other  mu- 
tations or  feparations  of  fluids  which  have  an 
equal  claim  to  the  name  of  fecretion.  It  is,  in- 
deed, hardly  poflible  to  conceive,  that  the  nerves 
can  excite  the  mufcles  to  affion,  or  external  ob- 
jefls  excite  the  organs  of  fenfe,  without  fome 
chemical  change,  in  the  matter  of  which  thefe 
parts  are  formed ; and  whatever  be  the  na- 
ture of  that  fubftance  on  which  the  powers 
of  the  nervous  fyflem  depend,  it  muft  be  fe- 
parated from  the  blood  bv  the  brain,  or  rather 

bv 


STRUCTURE  of  organs. 


35 


by  every  part  of  the  medullary  organ.  The 
blood  itfelf  is  not  perfedly  elaborated  till  it  has 
been  purified  from  fome  of  its  principles  in  the 
lungs,  the  kidney,  and  the  liver ; and  till  it  has 
received  additional  matter  from  the  aliment ; 
nor  does  the  aliment  afford  chyle,  till  it  has  been 
mixed  with  various  liquors  fecreted  from  the 
blood ; and  the  blood  nourifhes  the  folids, 
through  which  it  circulates  only  by  the  particles 
which  are  feparated  from  it,  while  other  particles 
are  at  the  fame  time  carried  off  from  the  folids, 
to  be  returned  into  the  common  mafs  of  blood, 
by  the  .abforbents. 

In  a word,  all  the  animal  functions  are  re- 
folvable  into  tranfmutations  of  fluids,  and  the 
true  fecret  of  .the  animal  economy  lies  hid  in  the 
manner  in  which  thefe  changes  are  effeded,  as 
health  depends  on  their  regularity  and  order. 

In  generation,  the  origin  of  the  germ  is  con- 
cealed from  us  by  its  minutenefs,  fo  that  we  can 
pronounce  nothing  with  refpecl:  to  the  manner  of 
its  production  ; but  we  find  the  feminal  liquor  to 
be  a fecretion,  which,  in  animals  that  propagate 
by  conjunction  of  fexes,  is  employed  to  excite  the 
development  of  the  germs  ; and  the  fubfequent 
progrefs  of  the  embryo,  is  a procefs  of  the  fame 
kind,  and  carried  on  by  the  fame  means  as  the 
ordinary  growth  of  the  body. 
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The  organs  of  generation,  of  which  we  have 
(till  to  fpeak,  are  divided  into  thofe  which  pre- 
pare the  feminal  liquor,  and  apply  it  to  the  germ, 
and  into  thofe  which  contain  and  protedt  the 
germ  during  the  firft  ftages  of  its  development. 
The  former  conftitute  the  male,  the  latter  the 
female  fex. 

The  teflicles  are  the  glands  for  the  fecretion 
of  femen,  and  feveral  other  glands  prepare  li- 
quors to  be  mixed  with  it.  The  feminal  canal 
palfes  along  the  under  part  of  the  penis,  which 
ferves  to  convey  the  femen  into  the  vagina,  or 
paffage  leading  to  the  uterus  or  ovidudh  The 
ovidudt  or  Fallopian  tube  receives  the  embryo  at 
the  inftant  of  its  feparation  from  the  ovarium, 
and  conducts  it  out  of  the  body,  if  the  animal  be 
oviparous  ; or  into  the  uterus,  if  it  be  viviparous. 
The  embryo  is  gradually  developed,  and  draws  its 
nourilhment,  either  from  the  mother,  by  means 
of  a fpongy  mafs  of  velfels  connected  with  the 
veffels  of  the  mother,  or  from  an  organized  mafs 
called  the  egg.  After  it  has  arrived  at  the  full 
term,  it  is  forcibly  expelled  by  the  uterus, 
or  if  burfts  the  fhell  within  which  it  had  been 
fhut  up. 


CHAR 


CHAPTER  m. 


View  of  the  Principal  Differences  among 
Animals , in  their  Sy ferns  of  Organs . 


IT  appears,  from  the  preceding  chapter,  that 
what  is  common,  in  any  fyftem  of  organs,  to  all 
the  clalfes  of  animals,  is  reducible  to  very  little  ; 
and,  that  organs  fubfervient  to  the  fame  fundion, 
have  often  no  other  refemblance,  than  in  their  ge- 
neral effett.  This  is  particularly  the  cafe  with  the 
fun&ion  of  refpiration,  which,  in  the  differ- 
ent clalfes  of  animals,  is  exercifed  by  organs, 
that,  in  ftru&ure,  have  abfolutoly  nothing  in 
common.  The  inveftigation  of  the  differences 
in  the  ftru&ure  of  organs  fubfervient  to  the  fame 
purpofe,  forms  the  proper  obje£t  of  comparative 
Anatomy ; and  the  following  rapid  fketch  of  thefe 
differences  maj  be  confidered  as  an  outline  of 
that  fcience.  We  fhall,  therefore,  refume  the 
confideration  of  the  different  animal  functions, 
and  examine  with  what  degree  of  energy  they 
are  exercifed,  and  in  what  manner  carried  on  by 
different  animals. 

The  organs  fubferyient  to  motion  prefent  us, 

the  firfl  place,  with  two  great  and  leading 

differences 


38  DIFFERENCES  OF  ORGANS, 

differences,  in  their  relative  fituations.  The 
bones  either  form  an  internal,  articulated  fkele- 
ton,  covered  by  the  mufcles ; or,  the  mufcles 
are  placed  internally,  and  furrounded  by  fcales, 
or  {hells.  There  is  {till  a third  clafs  of  animals 
who  are  unprovided  with  hard  parts,  to  ferve  as 
a lever  or  fulcrum  for  motion. 

Animals  of  the  firft  kind,  have  the  body  fup- 
ported  along  its  middle  part,  by  a column  form- 
ed of  diftina  pieces  of  bone,  piled  over  one 
another,  and  called  the  fpine  oi  the  back  or  \ei- 
tebral  column.  The  animals  with  vertebra  con- 
fid  of  four  claffes,  the  Mummcilia,  Birds , Reptiles , 

and  FifJoes. 

Of  the  animals  without  vertebra , the  foft 
worms,  are  entirely  deftitute  of  hard  parts  ; the 
inf  efts  have  the  body  and  limbs  inveloped  in 
fcales,  articulated  together  ; and,  laffly,  the  Fef- 
tacea  are  inclofed  within  {hells. 

It  is  from  the  greater  or  lefs  development  of 
particular  parts  upon  this  general  outline,  that 
the  different  fpecies  of  animals  belonging  to  thefe 
claffes  are  qualified  to  perform  different  kinds  of 

motion. 

In  the  organs  of  fenfation,  we  meet  with  va- 
rious important  differences,  fome  of  which  re- 
late to  the  internal  part  of  the  nervous  fyftem, 
and  others  to  the  external  fenles. 
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The  differences  in  the  internal  part  of  the  ner- 
vous fyftem,  prelent  ns  wi  h three  well  marked 
divifions : the  firft  of  which  comprehends  ani- 
mals, in  whom  neither  veffels  nor  nerves  have 
been  difcovered,  forming  the  clafs  of  Zoophytes 
or  Polypi  ; the  fecond,  confifts  of  animals  in. 
whom  the  brain  is  placed  above  the  alimentary 
canal,  while  the  remaining  part  of  the  common 
medullary  cord  is  placed  beneath  it,  and,  in  the 
fame  cavity  with  the  vifcera,  forming  the  claf- 
fes  of  Mollufue , Cruft  ace  a,  Infefls,  and  including 
part  of  the  articulated  worms  ; the  third  divifion 
confifting  of  animals,  in  whom  the  common  me- 
dullary cord  is  placed  above  the  alimentary 
tube,  towards  the  back,  and  inclofed  within  a 
canal  formed  by  the  vertebral  column,  conffitute 
the  clafs  of  animals  with  vertebrae.  The  nervous 
ganglia  in  this  laft  clafs  of  animals,  are  either 
placed  upon  the  Tides  of  the  fpinal  marrow,  or 
fcattered  in  the  great  cavities  ; in  the  Mollufcse 
the  ganglia  are  feated  no  where  but  in  the 
great  cavities  ; in  infers,  and  in  fome  of  the 
articulated  worms,  they  are  placed  along,  and 
appear  to  be  enlargements  of  the  common  me- 
dullary cord. 

The  differences  in  the  external  fenfes  relate 
either  to  their  number,  or  to  their  goodnefs. 

All  the  animals  with  vertebrae,  have  the  fame 
number  of  fenfes  with  man. 


The 
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The  fenfe  of  fight  is  wanting  in  the  Zoophytes, 
in  many  of  the  articulated  worms,  in  many  of 
the  larvse  of  infects,  and  in  the  acephalous  Mol- 
iufcas.  The  organ  of  hearing  has  been  difcover- 
ed  in  a few  only  of  the  Mollufcas,  and  in  fome 
of  the  infeCts.  The  three  remaining  fenfes,  but 
particularly  the  fenfes  of  touch  and  tafle,  feem 
to  be  prefent  in  every  fpecies  of  animals. 

But,  every  one  of  the  fenfes  may  differ  much 
in  its  goodnefs,  and  in  the  greater  or  lefs 
complication  of  parts  by  which  it  is  exercifed. 
The  perfection  of  the  fenfe  of  touch,  for  exam- 
ple, depends  on  the  delicacy  of  the  external  te- 
guments* and  on  the  divifions  of  the  extremi- 
ties of  the  body,  which  are  more  particularly  em- 
ployed in  the  exercife  of  touch ; for,  the  more 
numerous  thefe  divifions  are,  the  more  accurately 
will  the  organ  of  touch  be  applied  around  ex- 
ternal bodies.  The  number,  and  mobility  of  the 
fingers,  and  the  fmallnefs  of  the  nails,  form,  in 
this  refpeCt,  important  characters  for  the  Natu- 
ralifi: . 

The  eyes  may  be  more  or  lefs  mobile,  more 
or  lefs  protected  from  external  injury,  more 
or  lefs  numerous.  The  ears  may  be  funk 
deep  within  the  cranium,  or  placed  more  ex- 
ternally, or  even  provided  with  a kind  of 
trumpet  for  collecting  the  fonorus  undulations 
of  air.  The  membrane  of  fmcll  may  be  more 
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or  lefs  extenfive  ; the  feat  of  tafte  more  or  lefs 
tender  and  moift ; but,  details  on  thefe  fubjeds 
would  lead  to  the  hiftory  of  particular  fenfes. 

The  organs  of  digeftion  prefent  us  in  their 
general  arrangement,  with  two  remarkable  dif- 
ferences. In  the  greater  part  of  the  Zoophytes, 
the  inteftines  form  a bag,  which  has  but  one 
opening,  ferving  at  once  to  admit  the  food,  and 
to  difcharge  the  excrement.  But,  all  other 
animals  have  two  diftind  openings  for  thefe  pur- 
pofes,  placed  at  the  two  extremities  of  the  ali- 
mentary canal,  and  fituated  at  a greater  or  fmal- 
ler  diftance  from  one  another,  according  to  the 
convolutions  of  that  canal.  Another  difference 
in  the  organs  of  digeftion,  which  has  great  in- 
fluence on  the  kind  of  aliment  adapted  to  them, 
confifts  in  fome  animals  having  the  mouth  pro- 
vided with  teeth,  or  with  fome  other  hard  part, 
for  breaking  down  folid  food  ; while  other  ani- 
mals are  totally  unprovided  with  fuch  inftru- 
ments,  and  muft  either  fwallow  entire  bodies  if 
the  mouth  be  large  enough,  or,  fuck  up  liquids  if 
the  mouth  be  in  the  form  of  a tuber  The  form  of 
the  teeth  has  great  influence  on  the  nature  of  the 
food  which  animals  are  able  to  mafticate  ; and 
the  remaining  part  of  the  alimentary  canal,  has  its 
conformation,  in  fome  meafure,  regulated  by  the 
food  which  it  receives  from  the  mouth  : Hence, 
the  more  or  lefs  considerable  length  of  the  in- 
tdtinal  canal,  the  greater  or  fmaller  number 
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of  ftomachs,  of  inteftina  casca,  and  many  other 
details  foreign  to  the  prefent  view  of  the  fubjeth 

The  chyle,  formed  by  the  aftion  of  the  digef- 
tive  organs  upon  the  aliment,  is  tranfmitted  to 
the  reft  of  the  body,  in  two  different  ways.  It 
either  paffes  through  invifible  pores  in  the  coats 
of  the  inteftinal  canal,  and  tranfudes  through 
every  part  of  the  body  ; or  it  is  taken  up  by  ab- 
forbent  veffels,  and  carried  into  the  general  mafs 
of  blood.  It  paffes  by  tranfudation  in  the  Zoo- 
phytes ; and  alfo,  according  to  Cuvier,  in  the 
infefts,  which  appear  to  him  to  have  no  veffels 
appropriated  for  the  circulation  of  the  nutritive 
fluid.  * Among  the  animals  which  have  abfor- 
bents,  there  are  two  farther  differences  to  be  ob- 
ferved.  The  animals  with  vertebras  have  the 
blood  red,  and  the  chyle  white  or  tranfparent ; 
while  the  greater  part  by  far  of  the  Mollufcae 
have  the  blood  and  chyle  of  the  fame  colour. 
The  animals  with  vertebrae  differ  with  refpeft  to 
the  colour  of  the  chyle.  Among  the  clafs  Mam- 
malia, it  is  of  an  opake  white  ; in  birds,  rep- 
tiles, and  fillies,  it  is  tranfparent,  like  lymph.  The 
chyliferous  veffels  alfo,  in  the  three  laft  claffes, 
have  no  conglobate  glands  connected  with  them, 
while  thefe  glands  are  very  numerous  in  the  clafs 
Mammalia. 

In 

* Sec  a Memoir  on  this  fubje£l  by  Cuvier  in  the  Jour- 
nal  de  Phyfique  T.  xlix. 
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In  the  organs  employed  for  the  circulation 
of  the  blood,  there  are  very  important  differen- 
ces. In  the  firft  place,  there  are  animals  which 
have  no  circulation,  as  the  Infefls  and  the  Zoo- 
phytes ; and  in  the  fecond  place,  where  the  cir- 
culation exifts,  it  is  either  fingle  or  double.  The 
double  circulation  is  that  wherein  no  part  of 
the  venous  blood  can  return  into  the  arterial 
fyftem,  till  it  has  made  a complete  circuit 
through  the  organ  of  refpiration ; which  is 
in  that  cafe  formed  by  the  expanfion  of  two 
large  veiTels,  the  one  arterial,  and  the  other 
venous,  both  nearly  as  large,  though  not  fo 
long,  as  the  large  vein  and  artery  of  the  body. 
This  is  the  circulation  in  Man,  in  the  Mammalia, 
in  Birds,  in  Fifhes,  and  in  many  of  the  Mol - 
lufcae. 

The  circulation  is  fingle,  when  a great  part 
of  the  venous  blood  returns  into  the  arterial 
fyftem,  without  palling  through  the  lungs,  that: 
organ  being  an  expanfion  of  a branch  only  of 
the  principal  artery.  This  is  the  circulation  of 
reptiles . 

Other  differences  exift  in  the  number  and 
pofition  of  the  Hearts,  or  mufcular  organs 
employed  to  give  an  impulfe  to  the  bloodr 
^ here  the  circulation  is  fingle,  there  is  but 
one  heart ; but  where  the  circulation  is  double, 
there  is  fometimes  one  heart  at  the  bafe  of  the 
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pulmonary  artery,  and  another  heart  at  the  bafe 
of  the  principal  artery  ; while  in  other  cafes 
there  is  but  one  heart  for  both  circulations. 

Where  there  are  two  hearts  or  rather  two 
ventricles,  thefe  either  form  a fingle  mafs,  as  in 
Man,  in  the  Mammalia  and  in  Birds ; or  they 
are  feparated  and  placed  at  fome  diftance  as  in 
the  genus  Sepia . 

Where  there  is  but  one  ventricle,  it  is  either 
placed  at  the  root  of  the  principal  artery  of  the 
body,  as  in  Snails , and  other  mollufcse  ; or  at 
the  root  of  the  pulmonary  artery,  as  in  Fifnes. 

The  organs  of  refpiration  are  not  lefs  fruitful 
in  important  differences.  Where  the  air  is  em- 
ployed to  a£t  dire&iy  upon  the  blood,  it  is  intro- 
duced into  the  interior  of  the  organ  of  refpira- 
tion ; but,  where  it  a£ts  through  the  medium 
of  water,  the  water  paffes  merely  over  the  fur- 
face  of  that  organ ; and  the  laminae  by  which 
the  l'urface  is  multiplied,  are  called  the  gills  or 
branchiae.  There  are  gills  in  fifhes  and  in 
many  of  the  mollufcse  ; but  in  place  of  laminae, 
the  organ  of  refpiration  fometimes  confifts  of 
loofe  fringes. 

The  air  penetrates  into  the  interior  of  the 
body,  either  by  one  opening,  or  by  more  open- 
ings than  one.  The  firft  is  the  cafe  with  all 

animals. 
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animals,  that  have  lungs,  properly  fo  called ; 
and  the  tube  which  admits  the  air,  is  afterwards 
divided  into  a number  of  branches,  that  termi- 
nate in  as  many  fmall  cells,  which  are  common- 
ly united  together  into  two  feparate  maffes,  di- 
latable and  compreffible  at  the  pleafure  of  the 
animal. 

When  there  are  more  openings  than  one, 
which  is  the  cafe  only  with  infects,  the  velfels 
•that  admit  the  air,  fpread  by  innumerable  ra- 
mifications, through  every  part  of  the  body. 
This  is  called  refpiration  by  means  of  Trachea* 

Laftly,  none  of  the  Zoophytes,  except  the 
Echinus,  Afterias,  and  other  genera  belonging 
to  the  fame  order,  have  any  vifible  organs  of  re- 
fpiration. 

The  organs  of  voice  offer  but  two  general 
differences,  depending  on  the  fituation  of  the 
glottis,  or  part  where  the  found  is  formed.  In 
birds,  the  glottis  is  placed  at  the  bottom  of  the 
trachea  or  air  tube,  where  it  divides  into  two 
principal  branches,  one  for  each  of  the  lungs. 
In  quadrupeds  and  reptiles,  the  glottis  is  fi- 
tuated  at  the  top  of  the  trachea,  and  at  the 
root  of  the  tongue. 

Thefe  three  are  the  only  claffes  of  animals 
which  are  provided  with  a glottis  j but  there 
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are  other  animals  which  can  produce  found, 
though  by  a mechanifm  of  a different  kind.  Some 
employ  for  that  purpofe  the  friCtion  of  certain 
elaftic  parts ; others  employ  the  vibrations  of 
certain  parts  in  the  air  ; while  others  imprefs  a 
rapid  motion  on  portions  of  air  inclofed  within 
fome  part  of  their  body. 

Generation  prefents  us  with  two  fpecies  of 
differences  ; one  with  regard  to  the  mechanifm 
by  which  it  is  effected,  and  the  other  with  re- 
gard to  its  produce. 

In  a fmall  number  of  animals,  of  which  the 
whole  belong  to  the  clafs  of  Zoophytes,  gene-, 
ration  takes  place  without  copulation,  the  young 
animal  growing  from  the  body  of  the  adult, 
like  a bud  upon  a tree.  Other  animals  propa- 
gate their  fpecies  by  copulation  only,  and  are 
confequently  provided  with  the  organs  of  two 
fexes.  Thefe  are  either  placed  in  two  feparate 
individuals,  or  placed  together  in  the  fame  in- 
dividual. The  latter  diftribution  is  found  a- 
mong  the  Mollufcae  and  Zoophytes  ; infers 
and  all  animals  with  vertebras,  have  the  two 
fexes  in  two  feparate  individuals. 

Some  hermaphrodite  animals,  fuch  as  the 
bivalve  Teflacea,  have  no  occafion  for  the  con- 
junction of  two  individuals,  in  order  to  produce 
offspring  \ whereas  this  is  effentially  neceffary 
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in  Snails  and  other  fpecies  of  mollufcse,  that 
creep  upon  the  belly,  among  whom  each  indi- 
vidual performs  at  one  and  the  fame  time,  the 
fundion  of  both  male  and  female. 

The  offspring  of  generation  is  prefented  to 
us  in  three  different  forms.  It  is  either  a bud, 
projeding  from  the  parent,  and  growing  from 
it  like  the  branch  of  a tree,  till  completely  de- 
veloped ; or,  it  is  a foetus,  which  arrives  at  ma- 
turity in  the  uterus  of  its  mother,  where  it  is 
attached  by  veffels,  and  from  which  it  comes 
out  alive ; or,  it  is  an  embryo,  fhut  up  within 
a fhell,  along  with  a fubftance  conneded  to  it 
by  veffels,  and  which  it  converts  into  nourifh- 
ment,  before  it  is  completely  hatched.  From 
thefe  varieties,  animals  are  faid  to  be  gemmipa - 
rous , viviparous , or  oviparous . The  Gemmipa- 
rous  clafs  are  confined  to  a few  Zoophytes  and 
articulated  worms.  The  Viviparous  clafs  in- 
cludes Man  and  the  other  Mammalia.  All  o- 
ther  animals  are  Oviparous.  In  the  Viper,  the 
young  come  alive  out  of  the  mother,  but  it  is 
becaufe  the  eggs  are  hatched  within  the  ovi- 
duds. 

In  the  laft  place,  when  we  attend  to  the 
changes  of  form,  through  which  the  young  ani- 
mal is  obliged  to  pafs,  before  it  is  fit  to  propa- 
gate its  fpecies,  we  find  them  reducible  to 
two  principal  heads.  Some  animals  have  at 

birth 
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birth  the  fame  form  which  they  afterwards  re- 
tain, with  the  exception  of  a fmall  number  of 
inconfiderable  parts,  not  fully  developed,  or 
which  have  not  yet  acquired  their  due  propor- 
tion to  the  reft  of  the  body. 

Other  animals  are  quite  different  in  form  at 
birth,  from  what  they  are  in  their  perfect  ftate, 
and  have  therefore  not  only  to  produce  and 
develope  new  parts  after  birth,  but  muft  lofe 
many  of  their  original  parts.  Thefe  changes 
are  called  the  metamorphofes  of  animals.  They 
have  been  hitherto  obferved  only  among  in- 
fers, and  among  reptiles  without  fcales,  that 
is  in  Frogs  and  Salamanders. 

Such  are  the  principal’ varieties  in  the  organs 
appropriated  to  the  different  animal  functions. 

There  is  ftill  indeed  a very  important  dif- 
ference to  be  remarked,  which  extends  its  in- 
fluence over  a great  number  of  functions.  It 
relates  to  the  organs  of  fecretion.  In  the  four 
claffes  of  animals  with  vertebrae,  the  organs  of 
fecretion  are  glands,  or  at  leaft  minute  ramifi- 
cations of  blood  veffels,  the  term  Gland  being 
ftri&ly  applicable  to  bodies  only  of  a particu- 
lar form  and  ftrudture. 

But  this  is  not  the  cafe  with  infects,  who 

have  no  other  organs  of  fecretion  except  tubes 

of 
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of  different  lengths,  which  attraft  into  the 
fpongy  texture  of  their  coats,  thofe  particles 
that  are  to  be  feparated  from  the  general  mafs 
of  the  nutritive  fluids. 

Separate  organs  of  fecretion  have  not  yet 
been  difeovered  in  the  clafs  of  Zoophytes. 
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View  of  the  Relations  that  fubfift  between  Variations 
in-  the  Differoit  Systems  of  Organs. 

3 OME  of  the  principal  differences  in  the  (true- 
ture  and  adlion  of  the  organs,  which  are  ap- 
propriated to  each  of  the  animal  functions,  have 
been  confidered  in  the  laft  chapter.  A more 
minute  examination  of  the  lubjedt  would  enable 
us  to  add  confiderably  to  the  number  of  diffe- 
rences which  was  there  Hated  ; but  from  the  enu- 
meration already  made,  it  may  be  conceived, 
wlrat  a vaft  number  of  combinations  might  be 
formed,  correfponding  to  as  many  clafles  of 
animals,  by  uniting  each  feparate  modification  of 
each  particular  organ,  with  all  the  modifications 
of  the  other  organs  in  fucceflion. 

But  many  of  thefe  combinations,  which  in 
the  abftradt  appear  not  impoflible,  cannot  exiff: 
in  nature,  becaufe  the  organs  of  a living  body 
are  not  related,  by  their  juxta  pofition  merely  in 
the  fame  fubjedt,  but  alfo  by  their  reciprocal  ac- 
tion upon  one  another,  and  by  their  concur- 
rence in  producing  a common  effedt.  In  confe- 
quence  of  this  mutual  influence  of  the  different 
organs,  the  modifications  of  any  one  organ  af- 
fect 
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fed:  the  modifications  of  every  ^ other  organ. 
Such  of  thefe  modifications  as  cannot  co-exift 
in  the  fame  individual,  may  be  regarded  as  mu- 
tually exclufive  ; while  there  are  other  modifi- 
cations that  reciprocally  imply,  as  it  were,  each 
others  exigence.  Thefe  obfervations  will  be 
found  applicable,  not  only  to  organs  which  are 
diredly  and  obvioufly  related,  but  even  to  thofe 
which  appear,  at  firft  fight,  to  be  the  mod  re- 
mote and  the  lead  conneded. 

In  fad,  there  is  not  a fingle  fundion,  which 
does  not  require  the  affiftance  and  co-operation 
of  all  the  other  fundions,  artd  which  is  not  affed- 
ed  by  the  degree  of  energy  with  which  the 
other  fundions  are  exercifed. 

Refpiration,  for  example,  cannot  be  carried 
on,  without  the  motion  of  the  blood  ; for  the 
office  of  refpiration  is  to  bring  every  particle  of 
the  blood  into  'contad  with  the  air  or  the  water 
that  furrounds  the  animal  body  ; and,  therefore, 
fince  it  is  the  circulation  which  gives  motion 
to  the  blood,  the  circulation  becomes  a necef- 
i'ary  ftep  towards  refpiration. 

The  circulation  itfelf  depends  on  the  mufcu- 
lar  adion  of  the  heart  and  arteries,  and  there- 
fore cannot  be  carried  on  without  the  aid  of 
mufcular  irritability.  This  faculty  again  would 
remain  inert,  without  the  nervous  fyflem, 
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which  brings  us  back  to  the  circulation  of  the 
blood,  the  fource  of  every  fecretion,  and  con- 
fequently  of  the  matter  compofing  the  nerves. 

How  limited  would  have  been  the  faculty  of 
fenfation,  if  it  had  not  been  aided  by  the  muf- 
cular  power  ? Of  what  ufe  would  have  been 
the  fenfe  of  touch,  if  the  hand  could  not  have 
been  employed  for  the  examination  of  external 
bodies  ? How  confined  would  have  been  the 

% 

perceptions  of  vifion,  if  we  had  polfelfed  no 
power  of  turning  the  head,  or  of  moving  the 
eyes  ? 

Upon  this  mutual  dependance  of  the  func- 
tions, upon  this  reciprocal  aid  which  they  re- 
ceive and  which  they  bellow,  depends  a fyltem  of 
laws,  which  regulate  the  relations  of  living  or- 
gans, and  which  are  themfelves  founded  on  the 
fame  necelfary  relations  as  the  laws  of  metaphv- 
lics  or  of  mathematics  ; for  it  is  felf  evident, 
that  a fuitable  harmony  among  organs,  which 
are  to  aft  upon  one  another,  is  a necelfary  con- 
dition for  the  exillence  of  the  Being  to  which 
they  belong,  and  that  if  one  of  its  funftions 
were  modified  in  a manner  incompatible  with 
the  modifications  of  the  other  funftions,  that 
Being  could  not  exill. 


We  lhall  take  a curfory  view  of  fome  of  the 
mpre  important  of  thefe  relations,  and  for  that 
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purpofe  compare  together,  two  by  two,  the  dif- 
ferent functions  of  animals. 

To  begin  with  one  of  the  mod  obvious  of 
thefe  relations,  it  is  manifeft,  that  the  mode  of 
refpiration  in  different  animals,  muff  vary  writh 
the  manner  in  which  the  motion  of  the  nu- 
tritive fluid  is  carried  on.  In  animals  where 
there  is  a heart  and  vafcular  fyftem,  the  nu- 
tritive fluid  is  continually  collecting  in  a cen- 
tral refervoir,  from  which  it  is  projected  with 
force  to  every  part  of  the  body.  It  is  pafiing 
continually  from  the  heart  to  the  extreme 
veffels,  and  returning  from  the  extremities 
to  the  heart.  It  is  poflible,  then,  to  expofe 
the  whole  nutritive  fluid  to  the  air,  at  the  very 
fource  of  its  motion  in  the  heart ; and,  accord- 
ingly, in  thefe  animals,  before  the  nutritive 
fluid  is  conveyed  by  the  arteries  to  the  diftant 
parts  of  the  body  for  nutrition,  it  is  circulated 
through  the  lungs  or  gills,  where  it  receives 
the  action  of  the  air.  But,  a difference  of 
itructure  in  the  organs  of  refpiration  becomes 
neceffary  in  animals,  which,  like  the  infect  tribe, 
have  neither  heart  nor  blood-veffels.  As  the 
nutritive  fluid  of  thefe  animals  has  no  regular 
motion,  and  proceeds  not  from  any  common 
fource  ; but  tranfudes,  like  dew,  through  the 
coats  of  the  alimentary  canal,  and,  diffufing  it- 
Iclf  throughout  the  body,  fupplies  every  part 
With  nourifhment ; it  is  impoflible  to  prepare  it 

for 
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for  nutrition,  in  a feparate  organ,  before  its  ge- 
neral diflribution  through  the  body.  The  ac- 
tion of  the  air  muff  therefore  be  exercifed,  at 
the  place  and  at  the  inftant  of  the  intus-fufception 
of  nutritive  particles  ; and  this  is  completely 
effected  in  thefe  animals  by  the  arrangement  of 
the  tracheae  or  air  veffels,  the  minute  ramifi- 
cations of  which  are  diftributed  through  every 
part  of  the  body,  and  fupply  air  wherever  its 
chemical  action  is  wanted. 

Since  we  perceive  diftinctly  in  thefe  inftances 
the  caufes  of  the  relations  which  we  find  fub- 
fifting  between  the  organs  of  circulation  and 
thofe  of  refpiration,  we  are  authorifed  to  pre- 
fume,  that  other  correfpondences  in  flrudture 
which  we  find  equally  conftant,  are  equally 
neceffary,  though  we  fliould  be  unable  to  trace 
the  connexion.  Thus,  among  animals  having 
blood  veffels  and  a ,,double  circulation,  thofe 
which  refpire  air  dire£tly,  by  receiving  it  into 
the  lungs,  are  obferved  to  have  always  the 
trunks  of  the  two  principal  arteries  placed  clofe 
to  one  another,  and  provided  with  two  flefhy 
ventricles,  united  into  a fmgle  mafs  ; whereas 
animals  that  breathe  by  the  intervention  of  wa- 
ter, which  they  comprefs  between  the  lamina; 
of  the  gills,  have  always  the  trunks  of  the  two 
principal  arteries  feparated,  and  placed  at  fome 
diflance  ; and  this  is  obferved  to  be  the  cafe, 
whether  each  of  the  principal  arterial  trunks  be 

provided 
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provided  with  a feparate  ventricle,  as  in  the  ge- 
nus Sepia  ; or,  whether  one  of  them  only  be 
furnilhed  with  a ventricle,  as  in  the  reft:  of  the 
Mollufca  and  in  Fifhes. 

We  perceive  more  clearly  the  nature  of  thole 
relations  which  connect  together  the  extent  and 
mode  of  refpiration  in  different  animals,  with 
their  locomotive  faculties  ; and  which  render  air 
fo  much  the  more  neceffary  to  animals,  in  pro- 
portion as  their  modes  of  life  enable  them  to 
procure  it  in  the  greateft  abundance.  In  other 
words,  the  animals  which  can  get  pure  air  with 
the  greateft  facility,  are  precifely  the  animals 
which  are  in  the  greateft  dependance  on  refpi- 
ration. 

Modern  experiments  have  fhowri,  that  one  of 
the  principal  ufes  of  refpiration,  is  to  reanimate 
the  mufcular  power,  by  recruiting  the  exhaufted 
irritability  of  the  mufcular  fibre.  We  according- 
ly obferve,  that,  among  animals  which  refpire  air 
directly,  thofe  poffeffed  of  a double  circulation, 
and  in  whom  no  particle  of  venous  blood  can  re- 
turn to  the  folids,  till  it  has  paffed  through  the 
organ  of  refpiration,  (the  dais  of  Birds  and  the 
clafs  of  Mammalia,)  not  only  live  continually  in 
the  air,  and  perform  mufcular  motions  of  far 
greater  ftrength  than  other  red-blooded  animals  ; 
but,  likewife,  that  each  of  thefe  claffes  enjoys  the 
mulcular  power  precifely  in  that  degree  which 
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correfponds  to  its  refpiration.  Birds  live  conti- 
nually in  the  air,  and  are  as  completely  immerfed 
in  it  within  the  body,  as  they  are  without ; for, 
not  only  is  the  cellular  part  of  the  lungs,  in  Birds, 
very  large,  but  there  are  air-bags  or  appendages 
to  the  lungs,-  diffufed  through  every  part  of  the 
body.-  Birds,  accordingly,  confume,  in  propor- 
tion to  their  fize,  a greater  quantity  of  air,  in  a 
given  time,  than  Quadrupeds  ; and,  it  is  this  un- 
doubtedly, which  gives  to  the  mufcular  fibre  of 
Birds,  that  prodigious  and  rapid  force  of  contrac- 
tion, which  fits  it  to  be  the  moving  power  in 
machines,  that  mud  be  fupported  in  the  air  by 
the  mere  vibrations  of  wings. 

, l V ■ 

In  the  force  of  mufcular’  motion,  and  in  the 
quantity  of  air  confumed  by  refpiration,  the  clafs 
of  Mammalia  hold  a middle  place  between  Birds 
and  Reptiles,  two  clalfes  of  animals,  which  may 
be  jultly  oppofed  to  one  another.  Refpiration 
appears,  in  the  clafs  of  Reptiles,  to  be  a fubor 
dinate  or  aceefiory  fun&ion  only.  Reptiles  can  ex 
ill  without  refpiration  as  long  very  nearly  as  they 
pleafe.  Their  pulmonary  velfels  are  branches  only 
of  the  great  arterial  trunk.  Accordingly,  while 
upon  the  one  hand,  their  organs  of  motion  oblige 
them  to  remain  upon  the  ground,  in  obfcure 
and  fliflcd  places,  and  in  the  midft  of  miafmata  : 
and  while  their  inftindt  leads  them  to  llur 
themfelves  up  in  caverns,  where  the  air  is  never 
renewed,  or  to  immerfe  themfelves  under  water 

for 
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for  a great  part  of  the  year  ; on  the  other  hand, 
their  motions  are  very  generally  flow  and  lan- 
guid, and  they  pafs  the  greater  part  of  their  ex- 
igence in  a hate  of  nearly  abfolute  repofe. 

Farther,  as  it  is  one  of  the  conditions  cfien- 
tial  to  the  exiflence  of  every  animal,  that  its 
phyfical  wants  be  not  greater  than  its  means  of 
Satisfying  them,  fo  it  is  obferved  in  the  clafs  of 
Reptiles,  that  in  proportion  as  the  refpiration  is 
lefs  prompt,  and  lefs  efficacious  to  recruit  the 
irritable  power,  fo  much  the  lefs  eafily  is  the  ir- 
ritability exhauiled.  It  is  from  this  caufe  that 
the  mufcles  of  Reptiles  are  fo  tenacious  of  irri- 
tability, and  palpitate  fo  long  after  their  fepara- 
tion  from  the  body,  while  the  mufcles  of  warm- 
blooded animals  lofe  their  irritability  as  they  cool. 

This  relation  between  the  energy  of  the  muf- 
cular power  and  the  degree  of  aftion  in  the  fur- 
rounding  element,  is  confirmed  by  the  example 
of  Fifties,  who  having,  like  Reptiles,  the  blood 
cold,  have  alfo,  like  them,  very  little  mufcular 
power,  and  an  irritability  not  fpeedily  exhauil- 
ed. In  judging  of  the  mufcular  power  of  Filli- 
es, we  mull  not  allow  ourfelves  to  be  deceived 
by  the  velocity  with  which  fome  of  thefe  ani- 
mals are  known  to  fwim  ; for  being  placed  in 
an  element  of  the  fame  fpecific  gravity  with  them- 
ielves,  they  are  fupported  in  it  without  any  ex- 
ertion of  their  own. 

Rut, 
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But,  if  the  refpiration  of  Fillies  be  produdtivc 
of  the  fame  confequence  as  the  refpiration  of  Rep- 
tiles, the  effect  is  obtained  by  different  means.  As 
it  is  only  the  fmall  quantity  of  air  diffolved  in 
water,  which  has  accefs  to  the  blood  in  Fifhes, 
it  becomes  neceffary  that  the  inconfiderable  effect 
produced  by  a fmgle  circulation  through  the  gills, 
fhould  be  compenfated  by  the  quick  return  of 
the  blood,  and  therefore  the  circulation  of  Fifties 
is  double,  like  that  of  warat-blooded  animals.  We 
difcover,  in  this  inflance,  a new  relation  between 
the  modifications  of  the  organs  of  refpiration  and 
the  organs  of  circulation.  Animals,  to  whatever 
clafs  they  belong,  if  they  refpire  by  gills  and 
through  the  medium  of  water,  have  a double  cir- 
culation; whereas,  among  animals  who  refpire  air, 
there  are  many  who  have  the  circulation  fmgle, 
that  is,  all  animals  who  require  not  a great  de- 
gree of  mufcular  power.  But,  as  the  combination 
is  no  where  to  be  found,  of  a fmgle  circulation 
with  refpiration  by  gills,  it  may  be  concluded, 
that  this  combination  wrould  reduce  too  low  the 
efficacy  of  refpiration,  and  render  it  unfit  to  fup- 
port  the  mufcular  power. 

The  relations  of  the  nervous  fyftem  to  the  ref- 
piration appear  from  the  varieties  in  each  which 
are  obferved  to  correfpond.  The  external  fen- 
fes  are  much  lefs  energetic,  and  the  brain  is  of 
much  inferior  magnitude,  in  cold-blooded  ani- 
mals, where  it  occupies  only  a part  of  the  cavity 
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of  the  cranium,  than  it  is  in  warm-blooded  ani- 
mals, where  it  fills  the  whole  of  that  cavity.  The 
inconfiderable  degree  of  mufcular  power  wrhich 
can  be  exerted  by  the  mufcular  fibre  in  cold- 
blooded animals  is,  perhaps,  the  reafon  why  fo 
little  adtive  power  is  given  to  the  organ  which 
excites  it  to  contraction.  Lively  fenfations  and 
violent  paflions,  would  have  too  powerfully  ex- 
haufted  the  irritability  of  the  mufcles.  By  this  ’ 
circuitous  channel,  then,  the  modifications  of  the 
organs  of  fenfe  are  connected  with  the  modifica- 
tions of  the  organs  of  refpiration. 

But,  from  what  fecret  caufe  does  it  proceed, 
that  in  all  animals,  who  refpire  by  a particu- 
lar organ,  the  maffes  of  medullary  matter  are 
few  in  number,  and  collected  within  the  crani- 
um, or  at  leaft  diftindt  from  the  fpinal  marrow; 
whereas,  in  animals  that  breathe  by  tracheae, 
there  are  numerous  ganglia,  of  nearly  equal  fizes, 
arranged  at  fmall  difiances  along  the  whole  length 
of  that  cord  ? And  why,  in  the  ftrudture  of  ani- 
mals, who  have  no  organ  particularly  appropri- 
ated for  refpiration,  is  there  no  appearance  of  a 
nervous  fyftem  to  be  traced  ? Both  thefe  relations 
are  (till  inexplicable. 

Digefiion  is  another  function,  not  without  its 
relations  to  refpiration.  For,  refpiration  being 
the  1 unction,  which  confumes  and  carries  off 
with  the  greateft  rapidity,  the  fubftance  of  which 
the  body  is  compofed,  the  digeftive  organs  re- 
quire 
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quire  to  be  more  powerful  in  proportion  as  the 
refpiration  is  more  active,  in  order  that  the  quan- 
tity of  matter  introduced  into  the  body  may  be 
equal  to  the  quantity  of  matter  evacuated  from 
it. 

It  is  through  the  medium  of  thefe  connections 
between  the  modifications  of  the  organs  of  ref- 
piration, and  thofe  of  the  organs  of  the  other 
fun&ions,  that  fome  of  the  latter  acquire  rela- 
tions to  one  another,  which  are  not  otherwife 
eafily  explicable.  Birds  have,  in  general,  a very 
powerful  ftomach,  and  a very  quick  digeftion. 
Birds  make  very  frequent  meals  ; while  reptiles, 
who,  in  every  particular,  appear,  of  red-blooded 
animals,  to  be  the  Antipodes  of  Birds,  aftonilh 
us  by  the  fmall  quantity  of  aliment  which  they 
confume,  and  by  the  length  of  the  falls  which 
they  endure.  It  is  not  fo  much  through  the  or- 
gans of  motion,  in  thefe  two  clalfes  of  animals, 
that  thefe  differences  in  the  organs  of  digeftion 
are  rendered  neceffary,  as  through  the  organs 
of  refpiration,  the  modifications  of  which,  again, 
have  a diredl  relation  to  thofe  of  the  organs  of 
motion. 

It  is  evident,  that  thefe  two  very  different  de- 
grees of  digeftive  force  mull  depend  on  two 
equally  diftindl  difpofitions  in  the  organs  of  di- 
geftion, and  that  neither  of  them  could  co-exift 
in  the  lame  individual,  but  with  its  correfpond- 
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mg  difpofition  in  the  organ  of  reipiration.  I he 
organ  of  refpiration,  again,  being  connected  by 
relations  equally  conftant  with  the  organs  of  mo- 
tion, the  organs  of  fenlation,  and  the  organs  or 
circulation,  it  follows,  that  all  the  five  fyffems  c*r 
organs  are  governed  and  directed  by  each  fyf- 
tem  in  particular. 

But,  befides  this  indfredt  connexion,  the  fyf- 
tem  of  digeftive  organs  has  direct  relations  to 
the  organs  of  motion  and  of  fenfation  ; for,  the 
ftruchire  and  difpofition  of  the  digeftive  organs 
neceflarily  determines  the  kind  of  aliment  pro- 
per for  every  fpecies  of  animals  ; and,  it  is  ob^- 
vious,  that  if  the  fenles  and  organs  of  motion  in 
any  fpecies  of  animals  be  infufHcient  to  diftim- 
guifh,  and  procure  for  them  their  proper  aliment, 
that  fpecies  of  animals  cannot  fubfift- 

Thus,  animals  who  can  digeft  nothing  but 
ftefh,  muft,  under  the  penalty  of  inevitable  de- 
finition, be  able  to  difcern  their  prey  at  a dif- 
ance,  to  purfue  it,  to  catch  it,  to  get  the  better  of 
it,  to  tear  it  in  pieces.  They  muft,  therefore,  pof- 
fefs  a piercing  eye,  an  acute  fenfe  of  fmell,  fwift- 
nefs  in  purfuit,  addrefs  and  force  in  the  organs  for 
catching  their  prey.  Accordingly,  a canine 
tooth,  adapted  to  tear  flefh,  was  never  found,  in 
the  fame  animal,  along  with  a hoof,  lit  for  fup- 
porting  the  weight  of  the  body,  but  totally  un- 
qualified for  laving  hold  of  prey.  Hence,  the 
rule  that  every  hoofed  animal  is  herbivorous, 

and 
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and  as  corollaries  from  this  general  principle,  the 
maxims  that  a hoofed  foot  indicates  grinding  teeth 
■with  flat  furfaces,  a long  alimentary  canal,  a 
large  ftomach,  and  often  more  flomachs  than 
one,  with  many  other  limilar  confequences. 

The  laws,  which  regulate  the  relations  be- 
tween different  fyftems  of  organs,  have  the  fame 
influence  on  the  different  parts  of  the  fame  fyf- 
tem,  and  conned;  together  its  different  modifi- 
cations, by  the  fame  neeeffary  principles.  In 
the  alimentary  fyflem  especially,  where  the  parts 
are  large  and  numerous,  thefe  rules  have  their 
mod  ftriking  applications.  The  form  of  the 
teeth,  the  length,  the  convolutions,  the  dilata- 
tions of  the  alimentary  canal,  the  number  and 
abundance  of  the  ga-flric  liquors,  are  in  the  moft 
exact  adaptation  to  one  another,  and  have  fimi- 
lar  fixed  relations  to  the  chemical  compofition,  to 
the  folid  aggregation,  and  to  the  folubility  of  the 
aliment ; in  fo  much  that  from  feeing  one  of  thefe 
parts  by  itfelf,  an  experienced  observer  could 
form  conclufions  tolerably  accurate,  with  refpecfc 
to  the  conformation  of  the  other  parts  of  the 
fame  fyflem,  and  might  even  hazard  more  than, 
random  conjectures  with  refpedt  to  the  organs  of 
other  functions. 

The  fame  harmony  fubfifls  among  the  diffe- 
rent parts  of  the  fyflem  of  organs  of  motion. 
A3  all  the  parts  of  this  fyflem  act  mutually,  and 
arc  afled  upon,  efpeciallv  when  the  whole  body 
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of  the  animal  is  in  motion,  the  forms  of  all  the 
different  parts  are  ftriCtly  related.  There  is 
hardly  a bone  that  can  vary  in  its  furfaces,  in 
its  curvatures,  in  its  protuberances,  without 
correfponding  variations  in  other  bones;  and 
in  this  way,  a fkilful  Naturaiift,  from  the  ap- 
pearance of  a fingle  bone,  will  be  often  able 
to  conclude,  to  a certain  extent,  with  refpeCi 
to  the  form  of  the  whole  fkeleton  to  which  it 
belonged. 

Thefe  laws  of  co-exiftence,  which  have  juft 
been  indicated,  are  deduced  by  reafoning  from 
our  knowledge  of  the  reciprocal  influence  of 
the  functions,  and  of  the  ufes  of  the  different 
organs  of  the  body.  Having  confirmed  them 
by  obfervation,  we  are  enabled,  in  other  cir- 
cumftances,  to  follow  a contrary  route  ; and 
when  we  difcover  conftant  relations  of  form  be- 
tv,  een  particular  organs,  we  may  fafely  con- 
clude, that  they  exercife  fome  action  upon  one 
another ; and  we  may  thus  be  frequently  led  to 
form  juft  conjectures  with  refpedt  to  their  ufes. 
for  example,  the  remarkable  fize  of  the  liver 
m animals,  where  the  refpiration  is  inconfider- 
ao!t_,  and  the  total  abfence  of  that  vifcus  in  in- 
fects, where  the  refpiration  is  the  molt  com- 
plete that  can  be  imagined,  fince  every  part  of 
the  body  is  a kind  of  pulmonary  organ,  have 
given  rife  to  the  conjecture,  that  the  liver  per- 
forms, to  a certain  extent,  the  fame  office  with 
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the  lungs,  by  carrying  off  from  the  blood  fome 
•part  of  its  combuftible  elements. 

Guided  by  the  fame  fpirit  of  analogy,  we 
fhonld  be  led  to  explain  the  whitenefs  and  opa- 
city of  the  chyle,  in  particular  animals,  while 
in  the  greater  part  it  is  tranfparent,  when  we 
are  told  that  the  animals  in  whom  the  chyle  is 
white,  are  thofe  animals  precifely  that  have 
breads,  and  fecrete  milk  for  the  nourifhment  of 
their  young.  It  is,  indeed,  chiefly  from  the  at- 
tentive ftudy  of  thefe  relations,  and  from  the 
.difcovery  of  relations  which  have  hitherto  e- 
fcaped  our  notice,  that  Phyfiology  has  reafon  to 
hope  for  the  extenfion  of  her  limits  ; and  ac- 
cordingly the  comparative  anatomy  of  animals 
is  one  of  the  moll  fruitful  fources  to  her  of  va 
luable  difcovery. 

In  the  laft  place.  Nature,  while  confining 
herfelf  ftri&ly  within  thofe  limits  which  the 
conditions  neceffary  for  exiftence  prefcribed  to 
her,  has  yielded  to  her  fpontaneous  fecundity 
wherever  thefe  conditions  did  not  limit  her  oper- 
ations ; and  without  ever  paffmg  beyond  the 
fmall  number  of  combinations,  that  can  be  re- 
alifed  in  the  effential  modifications  of  the  im- 
portant organs,  die  feems  to  have  given  full 
fcope  to  her  fancy,  in  filling  up  the  fubordinate 
parts.  With  refpeft  to  thefe,  it  is  not  inquired, 
whether  an  individual  form,  whether  a particu- 
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Jar  arrangement,  be  neceffary  ; it  feems  often  not 
to  have  been  alked,  whether  it  be  even  ufeful,  in 
order  to  reduce  it  to  practice  : it  is  fufficient, 
that  it  be  polfible,  that  it  deftroy  not  the  har- 
mony of  the  whole.  Accordingly,  as  we  re- 
cede from  the  principal  organs,  and  approach  to 
thofe  of  lefs  importance,  the  varieties  in  ftruc- 
ture  and  appearance  become  more  numerous  ; 
and  when  we  arrive  at  the  furface  of  the  body, 
where  the  parts  the  lead  elfential,  and  whofe 
injuries  are  the  leaft  momentous,  are  necelfarily 
placed,  the  number  of  varieties  is  fo  great,  that 
the  conjoined  labours  of  Naturalifts  have  not  yet 
been  able  to  give  us  an  adequate  idea  of  them. 

In  the  number  of  thefe  combinations,  there 
are  neceifarily  many  which  have  parts  in  com- 
mon, and  there  are  always  fome  which  differ  but 
little,  fo  that  by  placing  in  fucceflion  thofe 
which  have  the  greatell  refemblance,  it  is  pofli- 
ble  to  conftruft:  a kind  of  feries  or  fcale,  that 
lhall  appear  to  recede  gradually  from  a pri- 
mitive model.  It  is  this  view  of  the  fubjeft, 
which  has  fuggefted  to  certain  Naturalifts  the 
idea  of  the  fcale  of  Being  ; by  which  is 
meant,  that  all  Beings  may  be  placed  an  a feries 
or  fcale,  beginning  with  the  moft  perfect,  and 
terminating  in  the  moft  fimple,  or  in  the  one 
which  polTelfes  qualities  the  leaft  numerous  and 
moft  common,  fo  that  the  mind  in  palling  a- 
long  the  fcale,  from  one  Being  to  another,  fhall 

I be 
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be  nowhere  confcious  of  any  chafm  or  interval, 
but  proceed  by  gradations  almoft  infenfible.  In 
reality,  while  we  confine  our  attention  within 
certain  limits,  and  efpecially  while  we  confider 
the  organs  feparately,  and  trace  them  through 
animals  of  the  fame  clafs  only,  we  find  them 
proceed,  in  their  degradation,  in  the  moft 
uniform  and  regular  manner,  and  often  perceive 
a part,  or  veftige  of  a part,  in  animals  where 
it  is  of  no  ufe,  and  where  it  feems  to  have  been 
left  by  Nature,  only  that  {he  might  not  tranf- 
grefs  her  general  law  of  continuity. 


But,  on  the  one  hand,  all  the  organs  do  not 
follow  the  fame  order  in  their  degradation. 
This  organ  is  at  its  highefi:  ftate  of  perfection 
in  one  fpecies  of  animals ; that  organ  is  moft 
perfect  in  a different  fpecies  ; fo  that,  if  the  fpe- 
cies are  to  be  arranged  after  each  particular  or- 
gan, there  •mull  be  as  many  fcales  or  feries 
formed,  as  there  are  regulating  organs  afiumed; 
and  in  order  to  conftruCt  a general  fcale  of 
perfection,  applicable  to  all  Beings,  there  rnuft  be 
calculation  made  of  the  efFeCt  refulting  from  each 
particular  combination  of  organs — a calculation 
which  it  is  needlefs  to  add,  is  hardly  practi- 
cable. 


On  the  other  hand,  thefe  flight  {hades  of  dif-  , 
ference,  thefe  infenfible  gradations  continue  to  be 
obferved,  only  while  we  confine  ourfelves  to  the 

fame  . 
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fame  combinations  of  leading  organs,  only  while 
we  direct  our  attention  to  the  fame  great  central 
fprings.  Within  thefe  boundaries  all  animals  ap- 
pear to  be  formed  on  one  common  plan,  which 
ferves  as  the  groundwork  to  all  the  leffer  internal 
modifications : but  the  inftant  we  pafs  to  ani- 
mals, where  the  leading  combinations  are  dif- 
ferent, the  whole  of  the  refemblance  ceafes  at 
once,  and  we  cannot  but  be  confcious  of  the  a - 
bruptnefs  of  the  tranfition. 

Whatever  feparate  arrangements  may  be 
fuitable  for  the  two  great  clafles  of  animals, 
with  and  without  vertebras,  it  will  be  impoflible 
to  place  at  the  end  of  the  one  feries,  and  at  the 
commencement  of  the  other,  two  animals  fuf- 
ficiently  refembling  to  form  a proper  bond  of 
connection. 


CHAP. 


CHAPTER  V. 


Clarification  of  Animals  from  their  internal 
Organization. 


Animals  may  be  divided  into  the  two  great 
families  of  animals  with  vertebrae  and  red  blood, 
and  of  animals  without  vertebrae,  and  rnoft 
of  them  with  white  blood. 


The  former  have  always  an  internal  articulat- 
ed fkeleton,  of  which  the  chief  connecting  part 
is  the  vertebral  column.  The  anterior  part  of 
this  column  fupports  the  head  ; the  canal  which 
paffes  from  one  end  of  it  to  the  other,  inclofes 
the  common  fafciculus  of  the  nerves  ; its  pofte- 
rior  extremity  is  mod  frequently  prolonged,  in 
order  to  form  the  tail ; and  its  fides  are  articu- 
lated with  the  ribs,  which  are  feldom  wanting. 
None  of  this  family  of  animals  has  more  than 
four  limbs,  fome  of  them  have  two  only,  and 
others  have  none. 

The  brain  is  always  inclofed  in  a particular 
offeous  cavity  of  the  head, ‘'"called  the  cranium. 
All  the  nerves  of  the  fpine  contribute  filaments 
to  form  a nervous  cord,  which  has  its  origin  in 

the 
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the  nerves  of  the  cranium,  and  is  didributed  to 
the  greater  part  of  the  vifcera. 

The  fenfes  are  always  five  in  number.  There 
are  always  two  eyes,  moveable  at  pleafure.  The 
ear  has  always  at  lead  three  femicircular  canals. 
The  fenfe  of  fmell  is  always  confined  to  particu- 
lar cavities  in  the  fore  part  of  the  head. 

The  circulation  is  always  performed  by  one 
flefhy  ventricle  at  lead  ; and  where  the  ventri- 
cles are  two  in  number,  they  are  always  clofe 
together,  forming  a fmgle  mafs.  The  abfor- 
bent  veffels  are  didind  from  the  fanguiferous 
veins. 

The  two  jaws  are  always  placed  horizontally, 
and  open  from  above  downwards.  The  intedi- 
nal  canal  is  continued  without  interruption,  from 
the  mouth  to  the  anus,  which  is  always  placed 
behind  the  pelvis,  that  is,  behind  the  circle  of 
bones,  wdiich  affords  a fixed  point  for  the  pode- 
rior  extremities.  The  intedines  are  inveloped 
within  a membranous  fac,  termed  peritonaeum. 
There  is  always  a liver  and  a pancreas,  which 
pour  their  fecretions  into  the  cavity  of  the  intef- 
tines ; and  there  is  always  a fpleen,  within  which 
part  of  the  blood  undergoes  fome  preparatory 
change,  before  it  is  fent  to  the  liver. 


Tli  ere 
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There  are  always  two  kidneys  for  the  fecre- 
tion  of  urine,  placed  on  the  two  Tides  of  the 
fpine,  and  without  the  peritonaeum.  The  tefti- 
cles  all'o  are  always  two  in  number.  There  are 
always  two  bodies,  called  atrabiliary  capfules, 
placed  over  the  kidneys ; the  ufe  of  them  is  un- 
known. 

Animals  with  vertebrae  are  fubdivided  into 
two  branches,  one  of  which  is  warm-blooded, 
and  the  other  cold-blooded. 

Vertebrated  animals  with  warm  blood,  have 
always  two  ventricles,  and  a double  circulation. 
They  refpire  by  means  of  lungs,  and  cannot  ex- 
ift  without  refpiration.  The  brain  fills  exactly 
the  cavity  of  the  cranium.  The  eyes  are  cover- 
ed with  eye-lids.  The  tympanum  of  the  ear 
is  funk  within  the  cranium  ; the  different  parts 
of  the  labyrinth  are  completely  i'nclofed  within 
bone ; and,  befides  the  femicircular  canals,  the 
labyrinth  contains  the  cochlea  with  two  fcala , 
refembling  the  fhell  of  the  fnail.  The  noftrils 
always  communicate  with  the  throat,  and  afford 
a paffage  for  the  air  of  refpiration.  The  trunk 
is  furnifhed  with  ribs,  and  almoft  all  the  fpecies 
of  this  branch  of  animals  have  four  limbs. 

Vertebrated  animals  with  cold  blood,  refem- 
ble  one  another  more  by  their  negative,  than  by 
their  pofitive  characters.  Many  of  them  are 

deftitute 


CLASSIFICATION  OF  ANIMALS.  Jt 

deftitute  of  ribs ; fome  of  them  are  totally  def- 
titute  of  limbs.  The  brain  does  not  fill  the 
whole  cavity  of  the  cranium.  The  eyes  feldom 
have  moveable  eye-lids.  The  tympanum  of  the 
ear,  when  prefent,  is  always  clofe  to  the  furface 
of  the  head  ; it  is  often  wanting,  as  are  likewife 
the  officula  auditus ; the  cochlea  is  always  want- 
ing. The  different  parts  of  the  ear  are  not 
firmly  attached  to  the  cranium  ; they  are  often 
loofely  connected  with  it,  and  in  the  fame  cavity 
with  the  brain. 

Each  of  thefe  two  branches  is  fubdivided  into 
two  claffes. 

The  two  claffes  of  warm-blooded  animals  are 
the  Mammalia  and  Birds. 

The  Mammalia  are  viviparous,  and  fuckle 
their  young  with  milk  fecreted  by  the  mammas. 
The  females  have  confequently  always  the 
cavity  termed  Uterus,  with  two  cornua ; and 
the  males  have  always  a penis  intrans. 

The  head  is  fupported  on  the  firft  vertebra  by 
two  eminences.  The  vertebrae  of  the  neck  are 
never  lefs  than  fix,  nor  more  than  nine.  The 
brain  has  a more  complicated  ftrudture  than  in 
other  animals,  and  contains  many  parts  which 


are 
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are  not  to  be  found  in  the  other  claffes,  fuch  as 
the  corpus  callofum,  fornix,  pons,  etc. 

The  eyes  havp  two  eye-lids  only.  The  ear 
contains  four  fmall  bones,  articulated  together, 
and  has  a fpiral  cochlea.  The  tongue  is  quite 
foft  and  flefliy.  The  fkin  is  covered  entirely 
with  flairs,  in  the  greater  number,  and  in  all,  it 
is  covered  partially. 

The  lungs  fill  the  cavity  of  the  cheft,  which 

feparated  from  the  abdomen  by  a flefliy  dia- 
phragm. There  is  one  larynx  only,  fituated  at 
the  bafis  of  the  tongue,  and  completely  covered 
by  the  epiglottis,  when  the  animal  fwallows. 

The  lower  jaw  only  is  moveable.  Both  jaws 
are  covered  with  lips. 

The  biliary  and  pancreatic  dufts  are  inferted 
into  the  inteftinal  canal  at  the  fame  place.  The 
lacteal  veffels  convey  a white  milky  chyle,  and 
pafs  through  a number  of  conglobate  glands,  fi- 
tuated in  the  mefentery.  A membrane  called 
omentum,  fufpended  from  the  ftomach  and  ad- 
jacent vifcera,  covers  the  fore  part  of  the  intef- 
tines.  The  fpleen  is  always  upon  the  left  fide, 
between  the  ftomach,  ribs,  and  diaphragm. 

Birds  are  oviparous.  They  have  only  one 
ovarium,  and  one  oviduft,  in  which  they  differ 

from 
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from  other  oviparous  animals.  The  head  is  fup- 
ported  on  the  firft  vertebra  of  the  neck  by  a 
fmgle  eminence.  The  vertebras  of  the  neck  are 
very  numerous,  and  the  fternum  very  large. 
The  anterior  extremities  are  ufed  for  flying,  and 
the  pofterior  for  walking* 

The  eyes  have  three  eye-lids.  There  is  ho  ex- 
ternal ear  ; the  tympanum ' contains  only  one 
bone  ; and  the  cochlea  is  a cone  flightly  curv- 
ed. The  tongue  has  a bone  internally.  The 
body  is  covered  with  feathers.  The  lungs  are 
attached  to  the  ribs.  The  air  paffes  through 
the  lungs,  in  its  way  to  the  air  bags,  which  are 
dif perfed  throughout  the  body.  There  is  no 
diaphragm.  The  trachea  has  a larynx  at  each 
end,  and  the  upper  one  has  no  epiglottis.  The 
mouth  confifts  of  a horny  bill  without  lips,  teeth 
or  gums,  and  both  mandibles  are  moveable. 


The  pancreas  and  liver  fend  out  feveral  ex- 
cretory duds,  which  enter  the  inteftines  at  dif- 
ferent places.  The  chyle  is  tranfparent,  and 
diere  are  no.  mefenteric  glands,  nor  omentum. 
I he  fpleen  is  in  the  center  of  the  mefentery. 
I he  ureters  terminate  in  a cavity  called  the  cloa- 
ca, which  alfo  affords  an  exit  to  the  folid  excre'- 
mem,  and  to  the  eggs.  There  is  no  urinary 
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1 he  two  claffes  of  cold-blooded  animals  are 
the  Reptiles  and  F/Jhes . 

The  Reptiles  differ  from  one  another  in  many 
very  effential  particulars,  and  have  not  fo  many 
characters  in  common  as  the  other  claffes.  Some 
of  the  Reptiles  walk,  feme  fly,  fome  fwim,  many 
can  only  creep.  The  organs  of  the  fenfes,  and 
particularly  the  ear,  differ  almoft  as  much  as  the 
organs  of  motion  ; none  of  the  Reptiles,  how- 
ever, have  a cochlea.  The  fldn  is  either  naked, 
or  covered  with  feales.  The  brain  is  always 
very  fmall.  The  lungs  are  in  the  fame  cavity 
with  the  other  vifeera ; there  are  no  air-bags  be- 
yond the  lungs  ; but,  the  cells  of  the  lungs  are 
very  large.  There  is  but  one  larynx,  and  no 
epiglottis.  Both  the  jaws  are  moveable.  There 
are  neither  mefenteric  glands,  nor  omentum. 
The  fpleen  is  in  the  center  of  the  mefentery. 
The  female  has  always  two  ovaria,  and  two  ovi- 
ducts. There  is  a bladder.  * 

Fi/hes  refpire  by  means  of  organs,  in  the  fhape 
of  combs,  placed  at  the  two  fides  of  the  neck, 
between  which  they  force  water  to  pafs.  They 
have,  confequently,  neither  trachea,  larynx,  nor 
voice.  The  body  is  formed  for  fwimming.  The 

fins 

* The  clafs  of  Reptiles  in  the  arrangement  of  Cuvier, 
correfpond  to  the  orders  of  Reptiles  pedal i,  and  Serpentes 
i lpodes , belonging  to  the  clafs  of  Amphibia*  in  the  Sylls- 
ma  Naturae  of  Linnjeus. 
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fins  are  fometimes  wanting  : befides  the  four, 
which  correipond  to  the  limbs,  they  have  verti- 
cal fins  upon  the  back,  under  the  tail,  and  at  its 
extremity. 

% 

The  noftrils.  are  not  employed  in  refpiration. 
The  ear  is  quite  hid  within  the  cranium.  The 
fkin  is  naked,  or  covered  with  fcales.  The 
tongue  is  offeous.  Both  jaws  are  moveable. 
There  are  often  caeca  in  place  of  the  pancreas. 
There  is  a bladder,  and  two  ovaria.  * 

The  animals  deftitute  of  vertebrae  have  lefs  in 

• 1 

common,  and  form  a lefs  regular  feries  than  the 
vertebrated  animals.  But,  when  they  have  hard 
parts,  thefe  are  generally  placed  on  the  ouffide 
of  the  body,  at  leaft  when  articulated  ; and  the 
nervous  fyflem  has  not  its  middle  part  inclofed 
within  a canal  of  bone,  but  loofely  fituatecj.  in 
the  fame  cavity  with  the  other  vifcera. 

The  brain  is  the  only  part  of  the  nervous  fyf- 
tem  which  is  placed  above  the  alimentary  canal. 
It  fends  out  two  branches,  which  encircle  the 
oefophagus,  like  a necklace,  and  which  after- 
wards unite  and  form  the  common  fafciculus 
of  thq  nerves. 

None 

* The  claf?  of  Fijhes  include  the  Fijhcs  and  the 
phibia  Nantes  of  Linnaeus. 
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None  of  the  animals  without  vertebras  rcfpire 
by  cellular  lungs,  and  none  of  them  have  a voice. 
Their  jaws  are  placed  in  all  kinds  of  directions, 
and  many  of  them  have  only  organs  of  faction. 
None  of  them  have  kidneys,  or  fecrete  urine. 
Thofe  among  them  which  have  articulated 
members,  have  always  fix  at  lead. 

Confidered  anatomically,  thefe  animals  may 
be  diftributed  into  five  daffes. 

The  Mollufca  form  the  firft  clafs. 

The  body  of  the  Mollufca  is  flefhy,  foft,  and 
without  articulated  members,  though  fometimes 
containing  hard  parts  internally,  and  fometimes 
covered  completely  by  hard  fhells.  They  have 
arterial  and  venous  veffels,  within  which  the 
blood  undergoes  a true  circulation. 

They  refpire  by  branchics.  The  Erain  is  a 
diflinCt  mafs,  from  which  the  nerves  and  medulla 
oblongata  proceed.  There  are  ganglia  in  dif- 
ferent parts  of  the  body. 

The  internal  fenfes  varv  as  to  their  number. 

y 

Some  of  the  Mollufca  have  the  organs  of  fight 
and  hearing  quite  diflinCt,  while  others  feem  to 
be  confined  to  the  fenfes  of  touch  and  tafle. 
Many  of  them  can  mafticate  their  food  ; others 
have  the  power  of  fwallowing  only. 


They 
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They  have  a very  large  liver,  which  affords  a 
great  quantity  of  Bile.  The  organs  of  genera- 
tion  vary  extremely.* 

The  Crujiacea  form  the  fecond  clafs. 

The  body  is  covered  with  a hard  cruft,  in  fe- 
parate  pieces.  There  are  articulated  limbs, 
which  are  often  very  numerous.  The  nervous 
fyftem  confifts  of  a long,  knotted  cord,  from  the 
ganglia  of  which  proceed  all  the  nerves. 

The  eyes  are  compound,  hard,  moveable. 
The  Ears  are  very  imperfect.  For  the  fenfe  of 
touch,  the  Cruftacea  have  antennae  and  palpi, 
like  infe&s.  They  have  a heart,  arterial  and 
venous  veffels,  and  branchiae  for  refpiration.  The 
jaws  are  tranfverfe,  strong  and  numerous.  The 
ftomach  has  teeth  within.  The  numerous  cae- 
ca afford  a brown  liquor,  which  feems  to  be  in 
the  place  of  Bile.  The  penis  is  double,  and 
there  are  two  ovaria.  f 

The  bifefts  form  the  third  clafs. 

In 

*The  clafs  of  Mollufca  comprehend  the*greater  part  of 
the  animals,  whom  Linnreus  has  arranged  in  the  two  or- 
ders of  Mollufca  and  Tejlacca,  in  the  clafs  of  Vermes  ; 
fuch  as  the  Sepia,  Lirnax , Vlfcidia , Helix , OJlrea,  Patella 4 
Pholas , Teredo , etc. 

f The  Crujiacea  include  the  genus  Cancer  and  the  ge- 
nus Monoculus  of  Linnaeus. 
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In  their  perfect  (late  they  have,  like  the  Cruf- 
tacea,  articulated  limbs  and  antennae.  Mofl  of 
them  have  alfo  membranous  wings,  which  en- 
able them  to  fly.  All  thefe  lad  pafs  through 
feveral  metamorphofes,  in  one  of  which  they 
are  quite  deditute  of  the  power  of  motion.  All 
of  them  have  a nervous  fydem  fimilar  to  that 
of  the  Crudacea  ; but  infeds  have  neither  heart 
nor  blood  veflfels,  and  refpire  by  tracheae.  Not 
only  the  liver,  but  all  the  fecreting  organs  are 
wanting,  and  their  place  is  fupplied  by  long  vef- 
fels,  which  float  loofely  in  the  abdomen.  The 
form  of  the  intedinal  canal  is  often  very  different 
in  the  fame  individual,  in  its  three  different 
dates.* 

The  animals  which  refemble  the  larvae  of  in- 
fers, and  have,  like  them,  the  medullary  cord 
knotted,  may  be  placed  in  the  fame  clafs  with 
infers,  though  they  undergo  no  metamorphofis  ; 
but  there  are  fome  of  that  number,  which  have 
didind  fanguiferous  veflfels,  and  which  mud  be 
arranged  in  a feparate  clafs,  intermediate  be- 
tween 


* The  clafs  of  Infers  correfponds  to  the  fame  clafs  in 
the  Syftema  Naturae,  with  the  exception  of  the  two 
genera  fcparated  from  it,  in  order  to  form  the  clafs  of 
Cruftacea. 
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tween  the  Mollufca,  Cruftacea,  and  Infects.  To 
this  clafs  belong  Earth  worms  and  Leeches.  * 

This  being  the  fourth  clafs,  the  Zoophytes  will 
form  the  fifth. 

The  Zoophytes  have  the  parts  of  their  body 
placed  in  a ftar-like  form,  proceeding  like  the 
radii  of  a circle  from  the  center,  where  the 
mouth  is  placed.  They  have  neither  heart,  nor 
veifels ; nor  has  there  been  difcovered  in  them 
a nervous  fyftem.  f 

* The  clafs  of  Worms  comprehends  fome  of  the  genera, 
arranged  by  Linnaeus  among  the  Vermes  bttejima,  fuch 
as  the  Lumbricus , Gordius , Hirudo  * fome  of  the  genera 
placed  by  the  fame  Naturalift  among  the  Vermes  Mo!/u~ 
jca  fuch  as  the  Aphrod'ita,  Nereis,  Lerebella  5 and  laftly 
fome  genera  included  in  his  order  of  Vermes  Tejiacea7 
fuch  as  the  Serpula,  Dentalium . 

f The  clafs  of  Zoophytes  correfpond  to  the  Zoophyta 
and  Lilhophyta  of  Linnaeus  $ but  alfo  include  fome  of 
the  Vermes  Mollufca,  fuch  as  the  Echinus , Sljlerias, 
Holothuria,  jd cl  ini  a,  Mcdufa , together  with  the  genus 
Sipuncu/us  from  the  Vermes  Inteftina. 
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CORRIGENDA. 


p.  1. 

312  for  had  been,  read  was. 

7 2 — they  are  afterwards  to  devolope,  read  are  to  be 

afterwards  dereloped. 

9 7 — » of  a different  kind,  read  regulated  by  laws  ef- 

fentially  different. 

8 — renew  the  attempt,  read  engage  anew  in  the 


inveftigation. 

ir 

9 

— thefe,  read  the. 

24 

26 

— the,  read  thefe. 

25 

18 

— all,  read  both. 

S2 

16 

— loofe,  read  tenfe. 

47  20  - — includes,  read  include. 

Throughout  the  3d  chap,  for  Mollufcae,  read  Mollufca. 
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